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Action: Initiate Dispute with Regulators

- MORGAN, R.V.

- POTIER, G.L. " This letter provides documentation for initiating a dispute with the Colorado Department of Public
| PIZZUTO, V.M. . Health and Environment (CDPHE) and the Environmental Protection Agency (EPA) in regards to
SL\S’\'I“S?;J e . CDPHE's determination that pondcrete is not a remediation waste. A draft transmittal to the
SCHWARTZ JK. : regulators is attached.for your convenience. - e
| SETLOCKTL%T Background i
STEWART, D.L,
STIGER, S.G.
T8N PN 1 On May 11, EG&G recommended that the Department of Energy (DOE) initiate dispute
WILSON J.M. (95-RF-04191) with the regulators regarding the" COPHE determination that-pondcrete-is-not-a-- -
Tovxe K. IALX remediation waste. To ensure a broad area for discussion was maintained, EG&G suggested
—ZeoeeRd, JA X the dispute be initiated over the CDPHE failure to provide a written explanation of their position,
as was promised to the DOE. We recommended that DOE use the Interagency Agreement
(IAG) paragraph 92, which allows DOE to dispute any action (which EG&G feels includes
inaction) taken by the State in accord with IAG Chapter 4, Integration of EPA and State
EZLE X responsibitittesSuchrdispute must-be-initiated-within-+4-days-ef- the{injaetioR——m ——
~-CORRES CONTROE-|X]X- - e — = - < e
{ADMN RECORD/0B0 _IXIX 7 EG&G recommended initiating the dispute on the basis of verbal information that the COPHE

TRAFFIC

| PATS/T130G

would not provide the promised explanation of their pondcrete decision. We understand DOE

CLASSIFICATION:

was concerned that the lack of a written communication could make it difficult to prove the DOE
acted within 14 days as required by the IAG. While EG&G continued to recommend, in

discussions with DOE staff, that the dispute be initiated immediately, we also assisted DOE in

} UCNI

preparing a letter (95-DOE-08441) to provide a date to count from. The letter requested the

UNCUASSIFIED
| CONFIDENTIAL

promised information from the State by June 16. To our knowledge, no information has been
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SIGNATURE

DOCUMENT CLASSIFICATON  Recommendation
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IN REPLY TO RFP CC.NO:

EG&G recommends DOE initiate dispute immediately as explained in our letter of May 11.~ ™
Despite various alternatives under review at this time, the baseline plan for Operable Unit 4

ACTION ITEM STATUS
O PARTIALOPEN

received. We understand informally that DOE plans to initiate dispute by June 30to-meetthe-~-
- AUTHORIZED CLASSIFIER ... iMIng requirements of the IAG.
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B. C. Wu
June 22, 1995
95-RF-05311
Page 2
(OU 4), as documented, for example, in Activity Description Sheet 1258, leads to a $40 to $50
———=——=—mjilliory cost'avoidance wWhen pondcrete is catégorized as remediation waste. "EG&G feelsthat
failure to pursue the issue would leave DOE open to criticism.
S. R. Keith
Program Manager
Solar Pond Projects
KCL:pjm
o —-Attachmenti-———————: i
As Stated }
. |
Orig. and 1 cc-B. C. Wu |
cc: : s
S. Howard - DOE, RFFO (SAIC) l
ko lockhart - DOE, RFFO
J. Roberson - DOE, RFFO 1
S.  Surovchak - DOE/PMD
J. Wienand - DOE, RFFO
D. Steffen - . BRMRS, LLC )




Attachment 1

DRAFT

DRAFT

Joe Schieffelin, Unit Leader
Rocky Flats Unit

—Facilities-Section’ '
Hazardous Material and Waste Manage

Denver, CO 80222-1530

4300-Cherry-Creek-Drive-South

ment Division

95-RF-05311
Page 1 of 2

DRAFT

STATUS OF PONDCRETE >AS REMEDIATION WASTE

Dear Mr. Schieffelin:

The Department of Energy (DOE) has received your letter of April 11, 1995. The Division

provided comments both in the body of the letter and the attachment. In particular, the letter o

Tt '“"—‘A.;_'“ Duaran——"""

provided the Division's determination that sludge iS a remediation waste but pondcrete is not a
remediation waste under 6 CCR 1007-3 Part 260. DOE feels the Division has omitted certain
information from the determination on pondcrete and will document our position in the Draft

Responsiveness Summary.

Per your comments on the Proposed Decision Document, the Division committed to transmit

~-—-details-on-their pondcrete-position:In-our letterof June 8;1995 DOE requested-the promised —— "

information by June 16. No information has been received to date and we now understand
unofficially that no further information will be forth-coming. The Division's decision to not transmit
- - the details is an action under the Rocky Flats Interagency Agreement, 92. DOE hereby
.invokes the dispute resolution process under..92. A Written Statement of Dispute is attached.

We would like to begin reasonable efforts to resolve this dispute immediately. Please contact
Dr. Briand C. Wu on 966-5899 at your earliest convenience to begin the process.

Attachment

cC .

H Ainscough - CDPHE
e

M. Hestmark - EPA

S. R. Keith - EG&G

J. A. Ledford - EG&G

K. Peter - EG&G

S. - Stiger - EG&G -

D. Steffen - RMRS

S. Howard - SAIC

S. Surovchak - RFFO

B. Wu - RFFO




Attachment 1

DRAFT

DRAFT

Nature of Dispute: The State of Colbrado has determined that pondcrete does not meet the
definition of remediation waste. The State's commitment to provide DOE with information on the

—Solar-Evaporation-Ponds —

RFETS

95-RF-05311
Page 2 of 2

DRAFT

" ‘Written Statement of"Dispute“"' CoTmmmm T e

Operable Unit 4

basis for this determination has not been fulfilled.

DOE's Position:_-Pondcrete stored at RFETS meets the definition of remediation waste. No

~ change to the OU 4 Proposed Decision Document is required. Information and reasoning that

may challenge the DOE position has been withheld by the State.

Information Relied Upon: The DOE feels there is a strong regulatory basis for defining
pondcrete as remediation waste. The DOE has not received a regulatory rebuttal.




H&S PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV.2
DELIVERABLE 750C Juno 11, 1992

used for further adjustments in slurry density, blending of
clarifier and 207C Pond materials, and to hold materials pending
the results of laboratory tests. 1In tanks #2&3, TSS (Total
Suspended Solids) and TDS (Total Dissolved Solids) are monitored
and adjusted, as needed. TSS is adjusted with brine addition
from 207C, and TDS, by 207B water.

Following these adjustments, the slurry is piped 1200 feet to the
750 Pad area to Averaging Tanks #4&5 and #6&7. These averaging
tanks on the 750 Pad are used for slurry batch feed to the RCM
cement mixer (see Appendix D). While one pair of these tanks is
filling, the other pair is feeding the RCM.

1.5.1.4 POZZOLAN STAGING AND MIXING

In a separate processing unit, cement, flyash, and lime reagents
are brought by trucks to storage bins located near the 750 Pad.
Each of the reagents are pneumatically conveyed in carefully
proportioned amounts from the respective storage bins to a surge
bin containing the blended reagents. The mixture of the blended
reagents is called the pozzolan.

1.5.1.5 CEMENTING

Mixing of the 207C Pond and clarifier materials, and blended
cement reagents occurs in the Recirculating Cement Mixer (RCM).
In the RCM, the cemented waste form is first created by the
blending of 207C Pond and clarifier materials with cement,
flyash, and lime (called pozzolan) in carefully controlled
proportions. The output of the RCM goes to the Casting Station
as a castable cement mixture. The process is designed to produce
one half-crate every 6 to 10 minutes.
The RCM is a high-capacity mixer which has a design capacity of
200-400 gallons per minute that is substantially higher than the
process rate of 20 gallons per minute. Since the RCM cannot be
supplied slurry on a continuous basis by the upstream reclaim,
chlorination, and slurry densification, and laboratory analyses
operations, averaging tanks are used. Thus, 207C and clarifier
material must be held in averaging tanks for batch feeding to the
RCM.

Also, the RCM must undergo a cleaning process every two to three
hours. During cleaning, the RCM is emptied, and flushed with
water. Multiple water flushes, high-pressure water jets, or
manual removal of adhering incrustations may be needed to clear
the RCM of material accumulations.
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1.5.1.6 CASTING

Empty half crates are brought to Stction 1 of the Casting Area by
EG&G forktruck. The lid is removed. and the liner prepared to
receive the castable cement mixture.

At Station 2, a plastic "bladder" inside the half-crate is filled
from a nozzle leading from the cement mixer. The plastic bladder
is used to control splashing and emissions. This bladder has a
nozzle to receive cement waste, and a second nozzle to allow
bladder ventilation through a HEPA-filtered vacuum for emissions
control. An HNUS Operator controls the flow of product into the
bladder while EG&G Chemical Operators observe the fill and
cleanup any splash.

At Station 3, EG&G Operators seal the inner plastic liner, and
place the inner cardboard top over the plastic liner. An EG&G
Waste Inspector observes the operation, and signs off on a
traveler form for the filled half-crate.

At Station 4, EG&G Carpenters place the top on the half-crate,
and apply steel banding. This operation is also observed and
receives sign off by a Waste Inspector.

At Station 5, EG&G Radiological Protection Technologists will
perform radiological surveys on the half crates per EG&G ROI's.
The product of Station 5 is a filled, sealed, banded, tested, and
signed half-crate which is transported to the storage area.

1.5.1.7 DENSOMETER

A Radioactive Densometer is used as part of the Solar Pond
Processing equipment to monitor the density of the SEP material
during densification. The Densometer contains radioactive
sources enclosed in shielding material. Use, care, and
maintenance of the Densometer is conducted in accordance with the
Radioactive Densometer Handbook, Halliburton Services and EG&G
Health and Safety Practices Manual Section 18.13, "Field
Radiography Using Radioactive Sources". No significant radiation
exposure to personnel is anticipated from use of the Densometer.

1.5.2 207 A&B PONDS PROCESSING
1.5.2.1 PRECONSOLIDATION OF PONDS

Using reclaim pumps for water and sludge, the 207A and 207B-C
Ponds will be emptied. Pumping will also occur on the 207B-N and

Page 6
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207B-S Ponds to separate sludge from water. The sludge from 207A
and B Ponds will be consolidated into the 207B-S Pond, and the
water, into the 207B-N Pond.

1.5.2.2 CHLORINATION

The consolidated ponds will receive in-situ chlorination by
hydraulically driven submersible pumps. The pumps will be on a
rigid floating pontoon platform. Motorized vehicles will pull
the floating pontoon across the pond, as the pumps take in
surface liquid and discharge in a subsurface direction to achieve
turn over of the bottom sludge. Commercial calcium hypochlorite
crystals called CCH will be transferred by a pneumatic conveyance
system from the pond berm into the edge of the pond, and if
necessary, to the center of the pond. See Appendix D.

1.5.2.3 RECLAIM

A pond water reclaim pump system will transfer pond water to a
process water tank. The reclaimed slurry is pumped to a scalping
screen where oversize and trash materials are removed by
mechanical trash screenings. A skid underneath will contain any
material resulting from pump leakages or from pump maintenance.
Oversize reclaimed material is transferred to a half-crate . The
trash and oversize material in the half-crate will be handled by
EG&G for later disposition. Pond side walls are flooded with
water to remove residual sludge from the emptied pond. The
undersize slurry is pumped through a pipeline to a gravity
settling tank. All piping (with the exception of flexible hoses
used within a contained process unit) will be double-walled.

1.5.2.4 PRECONDITIONING

In the gravity settling tanks, additional sludge and water
separation occurs. Sludge material settles to the bottom of the
tank, while water flows over an internal weir. The water is
pumped back to the pond, and the sludge is pumped through a sump
and mixer into a rotary screen thickener.

1.5.2.5 DEWATERING

The rotary screen thickener receives the preconditioned sludge
material. It serves to dewater and to densify the low-density
sludge. The densified sludge is pumped from the thickener to the
slurry surge tank which feeds the cement mixer.

Page 7
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1.5.2.6 POZZOLAN STAGING AND MIXING

In a separate processing unit, cement, flyash, and lime reagents
are brought by trucks to storage bins located near the 750 Pad.
Each of the reagents are pneumatically conveyed in carefully
proportioned amounts from the respective storage bins to a surge
bin containing the blended reagents. The mixture of the blended
reagents is called pozzolan.

1.5.2.7 CEMENTING

Mixing of the 207A and B Pond dewatered slurry, and the blended
cement reagents occurs in the cement mixer. In the cement mixer,
the cemented waste form is first created by the blending of pond
slurry with cement, flyash, and lime (called pozzolan) in
carefully controlled proportions. The output of the cement mixer
goes to the Casting Station as a castable cement mixture which is
poured into half-crates.

1.5.2.8 CASTING

Empty half crates are brought to Station 1 of the Casting Area by
EG&G forktruck. The l1lid is removed, and the liner prepared to
receive the castable cement mixture.

At Station 2, the half-crate is filled from a nozzle leading from
the cement mixer. An HNUS Operator controls the flow of product
into the half-crate, while two EG&G Chemical Operators observe
the fill, cleanup any splash, and push product into the box
corners.

At Station 3, EG&G Operators seal the inner plastic liner, and
place the inner cardboard top over the plastic liner. An EG&G
Waste Inspector observes the operation, and signs off on a
traveler form for the filled half-crate.

At Station 4, EG&G Carpenters place the top on the half-crate,
and apply steel banding. This operation is also observed and
receives sign off by a Waste Inspector.

At Station 5, EG&G Radiological Protection Technologists will
perform radiological surveys on the half-crates per EG&G ROI's.
The product of Station 5 is a filled, sealed, banded, tested, and
signe. half-crate which is transported to the storage area.
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1.6 ANALYTICAL DATA

Available chemical and r:diological sampling results were
collected in order to assess the potential chemical and
radiological hazards at the site. Chemical and radiological
testing was conducted on the Pondcrete and the pondsludge to
characterize the waste for disposal. In addition, industrial
hygiene sampling performed in February, 1990 for dust and
chemical contaminants was conducted during Pondcrete testing
inside the Permacon in tent 5 on the 750 Pad, in building 788 and
during several phases of Pondcrete handling inside the tent 5.
The results of these analyses are provided in Section 3 of this
document. Additional air monitoring is currently underway to
further characterize potential exposures associated with the
actual production of Pondcrete.

1.7 RECORD OF CHANGES

The HASP is meant to be a dynamic document, and shall. be updated
or changed whenever necessary to improve or initiate procedures
beneficial to health and safety activities. However, any changes
or deviations shall be formally approved using the forms in
Section 1.8. A documentation of changes must be kept on the
following record form. Changes should be made in ink to the text
of the HASP to alert the reader to changes in the document. The
field change form shall be included in Section 1.8 of the HASP
for reference. This shall be issued by HNUS as a controlled
document.

Page 12
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RECORD OF FIELD CHANGES

Initial for attaching any Field Changes to this HASP. Enter the
Field Change Number and Date Issued. File the completed field
changes to this HASP in Section 1.8. Make PEN AND INK changes in
the text to alert the reader to the changes as required in the
Field Change.

Page 13
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1.8 FIELD CHANGE FORM

The attached forms shall be used to change or update the HASP.
Anyone can initiate a change in the HASP by filling out the HASP
FIELD CHANGE form and submitting it to the HNUS Site Health and
Safety Supervisor (SHSS). The SHSS will review the change and
submit for approval using the HNUS HASP field change form.
Interim approval and implementation of the change can be
implemented by approval signatures by the HNUS Site Health and
Safety Supervisor, the HNUS Deputy Project Manager, EG&G Project
Manager and WS Operations Manager. Before the change becomes
final, the EG&G Health and Safety Liaison officer shall also
approve changes, and obtain the appropriate EG&G signatures.
Once changes are approved and finalized, they will be submitted
to the HNUS Document Control Officer for implementation and
distribution.
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HNUS HASP FIELD CHANGE FORM

Field Change Number: Date Effective:

Requested by:

Print Signature Date

- Pen_and Ink changes to be made to the HASP to alert the
reader of this change:

- Reason for the change to be incorporated into the HASP:

- Text of Change to be incorporated:

Page 15
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HNUS HASP FIELD CHANGE FORM

Field Change Number: Date Effective:

HNUS Site Health & Safety Supervisor Date
HNUS Deputy Project Manager Date
HNUS Project Manager ) Date
HNUS Operations/Maintenance Supervisor Date
HNUS Quality Assurance Supervisor Date
HNUS Laboratory Supervisor (If Applicable) Date
HNUS Resident Engineer (If Applicable) Date
HNUS Process Control Manager Date
EG&G Health and Safety Liaison Officer Date
EG&G WS Operations Manager Date
EG&G Project Manager Date
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SECTION 2.0 PERSONNEL ASSIGNMENTS

2.1 INTRODUCTION

The Environmental Restoration and Waste Management Division at
EG&G Rocky Flats has overall responsibility for the remediation
activities at the Solar Evaporation Ponds (SEP) site. General
operational responsibilities are under the directorship of the
Waste Operations Department. Support services to these
operations, and responsibilities for designing health and safety
protocols at the plant are assigned to Radiological Engineering,
Occupational Health, Occupational Safety, Industrial Hygiene and
Health & Safety Area Engineering.

Halliburton NUS Environmental Corporation (HNUS) is contracted to
EG&G to process SEP waste forms into a final waste form. To
accomplish this task, HNUS is responsible for the design,
provision and installation of processing equipment; and also for
provision of experienced personnel to operate the SEP remediation
equipment.

Personnel health and safety is a line management responsibility.
Each line manager is accountable to higher management for
carrying out his/her assigned work in a safe manner and for
protecting personnel from exposure to undue risks. SEP site
managers are expected to effectively utilize the services and
expertise of the EG&G Health and Safety Area Administrator and
the HNUS Site Health & Safety Supervisor to carry out these
responsibilities.

Page 17




H&S PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV. 2
DELIVERABLE 750C Juo i1, 1992

2.2 EG&G MANAGEMENT AND PERSONNEL_ FOR SEP SITE .

The following EG&G project-related health and safety personnel
have been identified at the SEP site:

* When dialing from off-site, use a 966 prefix

*% To access the paging system from off-site, dial 966-4000,
on-site dial 4000,

then digital pager number.
digital pager number.

Page 18

than the

NAME
Project Manager Don Ferrier
Operations Manager Joe Roberts
Deputy Operations Manager S. W. Dewitt
Site Operations Supervisor Dean Pierson
Shift Managers Charles Turner 5755 4001
Site Foreman - 4325 -

6&25
Chemical Operators - 4325 -
6825

Health & Safety Area Administrator Pat Stephens 4831 3307
Industrial Hygiene Representative/Site | Brian Fielding 5471 3063
Health & Safety Coordinator .
Industrial Safety Dan Stokes 4233 1656
Health & Safety Liaison Officer J.S. VanMeighem 5810 3055
Radiological Operations Foreman Bill Bailey -= -=
Radiological Engineering Richard Norton 4075 0971
Representative
Radiological Protection - Section Debbie Davidson 5772 1509
Manager (Radiological Protection
Technicians)
Environmental Restoration Ernie Lombardi 7298 0112
Representative
Permitting & Compliance Representative | Carl Russell 3391 1144
Occupational Health Director Dr. Furman 2895 2356
Fire Protection Representative Keith Miller 6042 0024
Operational Meteorologist Steve Balint 2453 —
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2.3 ASSIGNMENT OF RESPONSIBILITIES FOR EG&G

Each of the above noted EG&G organizations and individuals have
defined health and safety roles and responsibilities for the
project. In many cases, HNUS and EG&G personnel will work
cooperatively on health and safety tasks. Additional
descriptions of individual responsibilities are given in Appendix
B.

2.4 ASSIGNMENT OF RESPONSIBILITIES FOR HALLIBURTON NUS (HNUS)
ENVIRONMENTAL PERSONNEL

HNUS staff for the SEP and Pondcrete/Saltcrete project include
the following:

Program Manager - --- Dave Dougherty
Project Manager --—-—-———-———=-eaaa-- Ted Bittner
Deputy Resident Project Manager --- John Schmidt
Off-Site Project Manager ~——————-=-- Don Brenneman
Process Development Manager ---—--—-—- Don Brenneman (acting)
Engineering Manager =-=-—=—w=-eeceec--- M. Gibbs

Brown & Root Engineering Manager -- John Zak
Laboratory Manager (Off-Site) =—-===- Dave Simanic
Contract Administrator =--=-—c—c--- R. Orwig

Process Control Manager —--—=—-—=—=—=—e-- Arnie Allen
Operations/Maintenance Manager ---- Jim DePriest
Resident Engineer =—-—e=ewec——cc—cce—aao Jack Templeton
Laboratory Manager (On-Site) ===--- Frank B. Stencer
Quality Assurance Supervisor =-—=-—-- Elmer Dover
Health & Safety Supervisor =-————-—-- Ron Hill
Director, Health & Safety —---—«-——--- Tom Samson
Administrative Manager —--————-—c--- Roger Hiss
Health & Safety Document Control -- Toni Wightman

HNUS personnel responsibilities and reporting lines of the staff
are indicated in Figure 2.4-1, and described in Appendix C.
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SECTION 3.0 HAZARD ASSESSMENT

3.1 INTRODUCTION

The potential hazards associated with processing the solar pond's
water and sludge include exposure to chemical and radiocactive
materials, heat, cold, physical stress, and physical hazards.

The toxic chemical and radiological hazard assessment of ponds
207A, 207BN, 207BC, 207BS, and 207C is supported by analytical
data obtained from pond sampling conducted in May 1991. These
data were reported in the List of Reports — (Data Summary for
Solar Evaporation Ponds) issued by EG&G in October, 1991.

In addition, on January 6, 1992, the HNUS Pittsburgh Laboratory
issued Pond Sludge Characterization Report and Clarifier Sludge
Waste Characterization Report, Deliverable (Combined 224A and
224E), Revision 0 for Review. Both of these documents were
reviewed to obtain information for chemical and radiological
characterization of pond materials for this HASP. The
radiological data was updated on May 8, 1992 to incorporate newly
received information from the HNUS laboratory (per R. Ninesteel,
4/29/92).

Page 21




H&S PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV. 2
DELIVERABLE 750C June 11, 1992

3.2 CHEMICAL HAZARDS

The chemical compounds and metals detected at levels greater than
the U.S. EPA (Environmental Protection Agency) waste disposal
limits, and toxicity characteristic limits are listed in Table
3.2-1.

Additional data on chemical compounds in SEP water and sludge
that exceed EPA LDR and TCLP limits are included in Tables 3.2-2
through 3.2-5. For comparative purposes, Table 3.2-6 lists EPA
drinking water standards for target chemicals. The EPA has
established treatment standards for all listed and characteristic
wastes destined for land disposal. These are called Land
Disposal Restrictions (LDR). These concentration levels and
treatment methods are intended to diminish the toxicity of
wastes, or to reduce the likelihood of waste migration from a
disposal site. In order to meet requirements of the regulations,
and to produce a certifiable waste form from SEP clean-up, the
SEP waste forms are tested using the Toxicity Characteristic
Leaching Procedure (TCLP). The TCLP is an analytical method used
to determine whether the concentrations of hazardous constituents
in a waste extract, or an extract of the treatment residual meet
LDR standards for waste disposal. Waste forms failing the TCLP
test must be treated and made to pass the TCLP test in order to
comply with LDR standards. Wastes that do not meet the LDR
treatment requirements are prohibited from land disposal.

A physicochemical hazard stems from the high pH of 10.2 found in
207C pond water. Exposure pathways for chemically toxic and
radioactive materials are inhalation, ingestion, and skin
contract. Water spray generated by wind and equipment operation
offer the greatest potential for skin contract. The protection
against splash and other exposure pathways will come about from
engineering and administrative controls. When these controls are
not feasible or adequate, personal protective equipment (PPE)
will be used.

Although cyanide is present in 207C solar pond water, release as
hydrogen cyanide is highly unlikely. This is due to the high pH
that has been measured in 207C water samples. As long as no
acids are used during the sampling and processing activities;
i.e., as a preservative, there should be no possibility of
cyanide release that would be expected as a result of
acidification.
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DILIVERABLE 750C

N FOR SOLAR PONDS WASTE PROCESSING AREA

TABLE 3.2-1

REV.2 ‘
June 1, 1992

SUMMARY OF SOLAR POND SAMPLES EXCEEDING REGULATORY STANDARDS

TCLP STANDARD

OTHER HAZARDOUS

MEDIA POND LDR STANDARD EXCEEDED? EXCEEDED?" MATERIALS FOUND
Water 207A No No
2078-North No No
207B-Center No No Chromium
207B-South No No Chromium ¥
207C Yes Yes Cadmium
(2-Butanone, Cyanide- {Arsenic, Chromium)
Total, Chromium, Lead,
Nickel)
Clarifier Yes No ---
{Cyanide-Total,
Chromium, Lead)
|
Sludge 207A Yes (Cadmium) No
207B-North Yes {Cadmium) No Chromium, Lead ¥
2078-Center Yes {Cadmium} No Tetrachloroethene, Chromium, Lead
2078B-South No No Tetrachloroethene, Cadmium, Chromium, Lead, Silver ¥
207C Yes Yes (Cadmium) Chromium, Lead, Silver ¥
{(Cadmium, Nickel)
Clarifier Yes Yes (Cadmium) Tetrachloroethene 2

{Cadmium, Nickel) *?

[}]]

Source:

Waste is a RCRA (EPA Resource Conservation and Recovery Act} hazardous waste based on the characteristic of toxicity.
Tetrachloroethens (PCE) was detected in one clarifier sludge sample at a concentration (1000 ug/kg) that is greater than or squal to 20 times the CCWE standard for PCE (50 ug/1}).

These results are from the WESTON samples of May, 1991, Although the analytical techniques used do not pemmit the results to be directly compared to standards for regulstory compliance, a screening at
results compared to LDR standards (called CCW in the WESTON Data Report) were excesded by the chemicals listed.

m

{2}

Deliverable {Combined) 224A and 224E POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT, propared by EG&G Rocky Flats by Halliburton NUS Environmental Corporation, January 1992; and

{(From the WESTON samples of May 1991.)

Page 23

Table 1 -- Compounds Detected in the 207 Ponds with Concentration Greater than the CCW level in Parts/Billion; in list of reports - Data Summary for Solar Evaporation Ponds Solar Pond Final
Report, EG&G Rocky Flats Plant, Inc., October 1991,



HAS PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV. 2
DELIVERABLE 750C Jus 11, 1992
TABLE 3.2-2
SOLAR POND WATER SAMPLES EXCEEDING LDR STANDARDS

AVERAGE WATER
POND CONSTITUENT LDR STANDARD CONCENTRATION

m

2)

Source: 'V

(ug/1) ?

207A None -- --

{ug/1)

2078B-North None - -
207B-Center None - -
2078-South None -- -
207C 2-Butanone 50'" 94
Cyanide-Total 1200 7,700
Chromium 320 3.520
Lead 40 300
Nickel 440 2,680
Clarifier Chromium 320 825
Lead 40 46
Cyanide-Total 1200 2,720

The LDR standard for 2-butanone is based on the CCWE concentration and assumes that all
the 2-butanone was soluble. This conservative assumption is the basis for listing 2-
butanone on this table. See the deliverable 224A and 224E for more information.

LDR - Land Disposal Restrictions, 40 CFR, Part 268.

POND SLUDGE AND CLARIFIER SLUDGE

Deliverable (combined) 224A and 224E

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by
Halliburton NUS Environmental Corporation, January 1992.
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DELIVERABLE 750C

Juo 11, 1992

TABLE 3.2-3
SOLAR POND WATER SAMPLES EXCEEDING TCLP STANDARDS
POND TCLP TCLP EXTRACT
CONSTITUENT STANDARD'" CONCENTRATION?
{ug/1) (ug/1)
_— . —
207A None -- -
2078-North None -- --
207B-Center None - . --
207B-South None -- --
207C Arsenic 5000 . 5510
Chromium 5000 9160
Clarifier None -- --

)]

TCLP - Toxicity Characteristic Leaching Procedure. Waste is a R(;RA hazardous waste based on the characteristic of toxicity if the

TCLP standard is exceeded.

The TCLP method specifies that for liquids with less than 0.5% solids, the liquid should be filtered through a 0.6-0.8 um glass fiber

fifter to remove the solids, and then analyzed without extraction.

Source: "

POND SLUDGE AND CLARIFIER SLUDGE
Deliverable {Combined) 224A and 224E

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental Corporation,
January 1992,

Page 25




REV.2

HAS PLAN FOR SOLAR PONDS WASTE PROCESSING AREA .
Juoe 11, 1992

DELIVERABLE 750C
TABLE 3.2-4
SOLAR POND SLUDGE SAMPLES EXCEEDING LDR STANDARDS
AVERAGE SLUDGE
TCLP EXTRACT
POND CONSTITUENT LDR STANDARD" CONCENTRATION
. (ug/1) (ug/1)
207A Cadmium 66 485
207B-North Cadmium 66 79
207B-Center Cadmium 66 136
207B-South None -- -
207C Cadmium 66 1,490
Nickel . 320 986
Clarifier Cadmium 66 20,700
Nickel 320 7,400

o LDR - Land Disposal Restrictions, 40 CFR, Part 268.

Source: POND SLUDGE AND CLARIFIER SLUDGE
Deliverable (combined) 224 A and 224E

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental
Corporation, January 1992,
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HAS PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV.2

DELIVERABLE 750C June 'll. 1992
TABLE 3.2-5
SOLAR POND SLUDGE SAMPLES EXCEEDING TCLP STANDARDS
AVERAGE SLUDGE
TCLP STANDARD TCLP EXTRACT
POND CONSTITUENT (ug/1) CONCENTRATION
(ug/1)
207A None --- ———
207B-North None - —
207B-Center None - ---
207B-South None - e
207C Cadmium 1000 5230
Clarifter Cadmium 1000 20,700

TCLP - Toxicity Characteristic Leaching Procedure
— - No reading

Source: W POND SLUDGE AND CLARIFIER SLUDGE
Deliverable (combined) 224A and 224E

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental
Corporation, January 1992,
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HA&S PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV. 2

DELIVERABLE 750C

Juoo 11, 1992

TABLE 3.2-6

DRINKING WATER STANDARDS FOR SELECTED COMPOUNDS8 DETECTED
IN 207 SOLAR PONDS

METALS MCL,UG/L

Arsenic 50

Cadnmium 10

Chromium 50

Lead 50

Nickel 100

Silver 50

ORGANICS

2-Butanone 3000 (Long Term EPA
Health Advisory
for 10 Kg
Chilad)

Tetrachloroethene 5

OTHER

Cyanide 200

MCL

= Maximum Contamination Level in drinking water set by

U.S. EPA to prevent adverse health effects with a
lifetime of consumption of water below the MCL.
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3.2.1 BREATHING ZONE SAMPLES

Industrial hygiene sampling was conducted during several phases
of pondcrete operations in February and April 1990. In February,
personal breathing zone air samples were collected where
pondcrete testing was taking place in Building 788. 1In April
1990, dust levels were evaluated within Building 788. This
sampling was conducted by Occusafe, Inc.

Breathing zone samples collected were analyzed for respirable
dust, metals, hydrogen cyanide, and selected organic compounds.
The compounds that were monitored were selected based on a review
of available bulk sample data and a review of the process.
Metals which were analyzed include barium, beryllium, cadmium,
chromium, cobalt, copper, iron, lead magnesium, manganese,
molybdenum, nickel, selenium, silver, thallium, tin, titanium,
vanadium and zinc. Organic compounds evaluated include toluene,
carbon tetrachloride, ethylbenzene, acetone, methylene chloride,
1,1,2,2-tetrachloroethane, ammonia, and other unspecified
organics. Iron was the only compound detected in these samples.
Iron concentratiogs ranged from 0.008 to 0.003 milligrams per
cubic meter (mg/m’). The OSHA Perm1551b1e Exposure Limit (PEL)
for iron oxide dust is 10 mg/m (29 CFR, 1910.1000).

Total and respirable dust and quartz concentrations were measured
in the breathing zone of workers in Building 788. Seven samples
were collected while individuals performed the following tasks:
vacuuming; operating a forklift; and loading, banding, moving and
weighing Pondcrete boxes. All sample results were below PELs and
Threshold Limit Values (TLVs) except for one resplrable gquartz
concentration detected at the PEL of 0.1 mg/m (29 CFR,

1910.1000). This elevated result was attributed to unfiltered
vacuum exhaust blowing directly on the sample medium while a
worker was vacuuming.
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3.2.2 EXPOSURE ROUTES AND HAZARDS

Exposure routes and the hazards associated with specific
materials varies by compound, concentration, and the physical
nature of the material (gas, solid, liquid). The highest risk of
exposure to volatile organic compounds is via vapor inhalation
and skin absorption. Risks associated with semi-volatile
compounds include dust inhalation, ingestion, and contact. Vapor
inhalation is not as high a risk because semi-volatile compounds
do not vaporize readily at normal temperatures and pressures.
Risks for the metal contaminants are greatest if materials are
inhaled or swallowed in sufficient doses. Several of the
volatile organic chemicals identified are chlorinated compounds.
Typically, chlorinated :olvents affect organ systems including
the central nervous system, cardiovascular system, respiratory
system, kidney and liver. Effects of exposure range from light-
headedness to unconsciousness and death. Symptoms of
overexposure include nausea, vomiting, loss of appetite and
weight, weakness, eye, nose and throat irritation, and numbness
in the limbs. Direct prolonged or repeated skin contact with
solvents can result in dermatitis. Dermatitis causes extreme
dryness of the skin and can cause fissuring, which can increase a
worker's susceptibility to infection. Exposure can also cause
skin, eye, throat, and mucus membrane irritation.

However, the above symptoms and effects occur only with high
exposure to very concentrated sources of the chemical material.
The SEPs contain only low concentrations of chemical compounds
resulting in a relatively low risk from exposure to the SEP water
or sludge. It is unlikely that workers would intentionally
ingest SEP materials, and personal protective equipment (PPE) and
administrative procedures should prevent incidental ingestion and
inhalation. Engineering and administrative controls (i.e. splash
guards, ventilation, work practices) are implemented first to
maintain low exposure. When engineering or administrative
controls are not feasible or sufficient, PPE use is implemented.
Also, the PPE should protect workers from adverse (chronic)
effects due to low exposures over a prolonged period of time.
Overall, the health risk from exposure to chemical compounds is
minuscule due to the low chemical levels present in the SEPs and
the PPE and procedures that are used in the SEPs area.

The metal contaminants contained in the SEPs are potentially
toxic if inhaled or swallowed in sufficient quantities.
Exposures above the permissible exposure limits (see attached
data sheets) could contribute to a variety of health disorders
including neurological damage, kidney damage, blood disorders,
birth defects, and cancer. The amounts of these metals in the
product are low (see Section 3.2).
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As an assessment of the health risks posed by metals
contamination, an estimate was developed to project total
respirable dust intake to PELs of known metals contaminants.
Beryllium was chosen as the target compound since its PEL (0.002
mg/m’) is the lowest of all known contaminants at the site. N
Analytical data from the May, 1991 samples indicated that the
highest beryllium concentration found was roughly 18 mg/kg in SEP
207C sludge. One can use this concentration in sludge to
calculate the amount of airborne particulate to reach the
beryllium exposure limit.

Given that Beryllium concent;ation in sludge = 18 mg/kg, and
e Beryllium PEL = 0.002 mg/m’, then the fractional part of
beryllium in sludge is:

18 mg Be = 1.8E -5
10E6mg sludge

and the PEL dust equivalent in air is:

0.002 mg/m’ = 111 mg/m’.
1.8E-5

Based on this informatign the air concentration of dusts would
need to exceed 111 mg/m before the target PEL could be realized.
Reaching a concentration of 111 mg/m3 of sludge in air is
virtually impossible. Dusts at this concentration would nearly
prevent visibility and thus alert personnel to the problem.

Also, reaching this extraordinarily high particulate level in air
is even more unlikely considering that the laboratory analysis
for beryllium is for dry sludge. If an assumption is made that
pondsludge contains 40% solids and the remainder is water (based
on 1985 and 1986 sampling results), then it would take (111
mg/m’) x 1.40 = 155 mg/m° total airborne concentration to reach
the beryllium PEL. It is also highly unlikely that a wet sludge
would produce significant airborne particulate levels. It is not
expected that concentrations of metals will exceed the PELs.

Page 31




H&S PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV. 2
DELIVERABLE 750C Juo 11, 1992

3.2.3 HEALTH HAZARDS OF PRIMARY CONTAMINANTS

Detailed information on select toxic metals, organic, and
inorganic compounds that are known to be present in solar pond
water and sludge is presented in APPENDIX A. This information
was retrieved from the National Library of Medicine Hazardous
Substances Data Base, and is presented in the following format.

Name

CAS Number

Molecular Formula

Chemical & Physical Properties

Hazards Summary

Health Effects

Radiation Limits and Potential
Occupational Regulations and Standards

Health hazards of primary contaminants:

METALS:
Americium
Arsenic
Cadmium
Chromium
Lead
Nickel
Plutonium
Silver
Uranium

ORGANICS AND INORGANICS:

2-Butanone (Methyl Ethyl Ketone)

Hydrogen Cyanide (for Total Cyanides)
Tetrachloroethylene (Tetrachloroethene) or (PCE)

3.3 RADIOLOGICAL HAZARDS

3.3.1 IDENTIFICATION OF RADIOACTIVE WASTE FORMS

Radiological hazards associated with the SEP operations were
assessed by reviewing radiochemical analyses on samples collected
for Weston in May 1991 and for HNUS in summer and fall, 1991.

The detected radionuclides are listed in the following tables.

Radioactivity has been detected in water and sludge from all
SEP's, and the clarifier (see Tables 3.3-1 to 3.3-5).
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3.3.2 HAZARD ASSESSMENT OF SEP RADIOACTIVE MATERIALS

The risks associated with overexposure to ionizing radiation vary
with the effective dose which is defined by the type of
radiation. Uncontrolled, chronic (low level, long term) exposure
to ionizing radiation may contribute to an increased risk of
cancer and genetic effects in offspring. Relatively high chronic
levels of radiation exposure may increase the risk of birth
defects. Acute (high, short term) exposures from handling of SEP
material is not a significant hazard at the site. Most likely,
radiation exposure levels slightly above background could occur
at the site.

There are two primary sources of potential radiological exposure
identified at the SEP Site: (1) internal exposure from alpha
emissions, and (2) external exposure from gamma, X-ray, and high
energy beta emissions. The identified radionuclides and their
respective concentrations could result in an increase above
natural external background radiation levels. However, such
increases in radiation exposure levels have not been identified
from Pondcrete and Saltcrete Remix and Storage at the 750 and 904
Pads. The primary potential hazard identified is internal
radiation exposures, as described in the following discussion.

To demonstrate the hazard, the concentrations of identified
radionuclides in the SEP water are compared to the Derived
Concentration Guide Standards (DCG). The DCGs are standards
established to keep exposures to the General Public below 100
mrem/year from drinking water. The gross alpha, gross beta, and
specific isotopes identified from the SEPs exceed the set DCG
drinking water standards. Although these drinking water
standards are considerably less than SEP analyses, equivalent
exposure to workers is unlikely. Administrative controls do not
permit workers to eat or drink in the Process and SEP area,
preventing ingestion of contaminated water or other materials.

The primary exposure identified from the SEP material is from
inhalation. Table 3.3-6 lists airborne concentration limits for
radionuclides called Derived Air Concentrations (DAC). DOE Order
5480.11 (9)g(3)a, directs that ambient air monitoring is to be
performed in occupied areas with the potential to exceed 10% of
any DAC. Proposed regqulatory requirements in 10 CFR 835
(12/9/91) require real time monitoring wherever airborne
radioactivity exceeds 10% of the DAC; but allows air sampling
pumps with filters to be used initially to determine if the
environment has over 10% DAC.
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Resuspension of radioactive materials in sludge and pond water
may present a potential airborne radioactivity exposure risk.
This would be caused by mechanical mixing or drying of SEP
material. Previously conducted remix operations of pondcrete at
the 904 Pad has supported the contention that resuspension of the
SEP material can lead to airborne concentration levels exceeding
10% DAC. For this reason, engineering and work control measures
are utilized to prevent drying and resuspension of the SEP
material. Low volume air sampling will continue to be conducted
for the SEP Processing Project to determine the potential level
of airborne contaminants.

The potential for airborne contamination is directly related to
environmental conditions and radicactivity concentrations in the
SEP material. Care should be taken to minimize the drying and
resuspension of the SEP material. Once again, this can be
accomplished through engineering and work controls.

3.3.3  POTENTIAL AND MANAGEMENT OF EXPOSURE TO RADIOACTIVE
MATERIALS

The potential for radioactive contamination exposure exists for
SEP operations which includes:

° Reclaiming, pumping, and filling process vessels and piping '
with SEP contents during mixing and transfer operations,

. Re-entrainment of dried sludge dust from ponds, equipment,
and pads, waste containers, etc.

L Spills and leaks of SEP materials from process equipment,

° Removal of materials from the trash box,

o Collecting samples from process equipment,

L Manual removal of large objects from the SEP,

° Maintenance and/or repair operations on process equipment,

o Decontamination of workers or equipment, and

L Improper use of, or inappropriate, personal protective
equipment. '

Administrative procedures, air monitoring, engineering controls,
and personnel protective clothing (PPE), will limit worker
exposure to radiocactive materials. The EG&G Rocky Flats Waste
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Management Department has designated the entire area as a
treatment and storage facility, accessible only to authorized
personnel. Signs indicate the SEP site to be a "Restricted
Area". Workers are not permitted to eat or drink in the process
area which will aid in preventing ingestion of contaminated water
or other materials. EG&G Radiological Protection staff will
monitor for airborne radioactivity to advise HNUS of any special
situations requiring additional engineering or personal
protection equipment precautions. Note that EG&G has adopted the
DOE (U.S. Department of Energy) ALARA guidelines for the RFP.
ALARA is a policy requiring all radiation exposure to be reduced
to levels "As low as reasonably achievable". A combination of
engineering and administrative controls and PPE, when necessary,
are used to maintain ALARA.
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(1)

(2)

TABLE 3.3-1

RADIONUCLIDES IN 207A SOLAR POND WATER AND SLUDGE

I. WATER

REV.2
Juno 11, 1992

Weston (1) HNUS (2)
Americium 241 pCi/L 0.42 - .19 --
Gross Alpha pCi/L 300. - 60 610-790 (2)
Gross Beta pCi/L 930. * 60 1000 (2)
Plutonium 239 pCi/L 0.71 * 0.28 -
Uranium 234 pCi/L 310. - 10 --
Uranium 235 pCi/L 1. -1 --
Uranium 238 pCi/L 340. " 10 -

II. BS8LUDGE
Weston (1) HNUS (2)
GROSS ALPHA pCi/g 5100 +- 500 570 (2)
GROSS BETA pCi/g 1400 +- 100 95 (2)

Source: List of Reports - Data Summary for Solar Evaporation Ponds

Deliverable (combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental
Corporation, January 1992

Solar Pond Final Report, EG&G Rocky Flats Plant, Inc.
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RADIONUCLIDES FOUND IN 207B SERIES SOLAR PONDS

I. WATER (1)

TABLE 3.3-2

REV. 2

Juoo 11, 1992

WATER AND SLUDGE

pCIl/L 0.14 +-.11 5.50 +=-4.5 0.13 +-.11
pCI/L 59.00 +-21 2400.00 +-300 1600.00 +-200
40-52 (2) 1800~2300 (2) | 1500-2100 (2)
pCI/L 110.00 +-20 3900.00 +-200 | 2300.00 +-200
75=-510 (2) 2700-3000 (2) 2500-2900 (2)
pCI/L 0.00 <0.1 0.36 +=-.18 0.14 +-.12
pCl/L 40.00 +-2. 780.00 +-30 760.00 +-50.
pCI/L 1.70 +-.5 36.00 +-7 31.00 +-11.
pCI/L 26.00 +=-2. 900.00 +-40 870.00 +-60.
II. COMPOSITE SLUDGE (1)
pCl/g 0.00 <1.0 0.00 <1.0 2.40 +-.9
pCl/g 33.00 120.00 +-30 150.00 +-40
pCi/g 5.2 - 11 (2) 13-19 (2) 31-61 (2)
pCl/g 46.00 +-3 380.00 +-50 530.00 +-50
pCi/g 5.1-9.8 (2) 12-16 (2) 21-47 (2)
pCI/g 2.20 +-1.1 5.10 +-1.6 1.90 +-.5
pCI/g 13.00 +-1 70.00 +-2 130.00 +-10
pCl/g 0.41 +-.13 2.50 +-.4 2.90 +-2.2
pCI/g 8.40 +-0.6 75.00 +=2.0 150.00 +-20
(1) Source: List of Reports - Data Summary for Solar Evaporation Ponds

Solar Pond Final Report, EG&G Rocky Flats Plant, Inc.

(2) Deliverable (combined) 224A and 224E

POND SLUDGE AND CLARIFIER SLUDGE

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental

Corporation, January 1992
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TABLE 3.3-3
RADIONUCLIDES IN 207C SOLAR POND WATER AND SLUDGE

I. WATER (1)

pCI/L 8.60 +=.6
pCI/L 72000.000 +-8000
63,000~-130,000 (2)
pCI/L 170000.00 +-10000
170,000-230,000 (2)
pCI/L 670.00 +-20.
pCI/L 2600.00 +-100
pCI/L 120.00 +-30.
pCI/L 3900.00 +-200

II. COMPOSITE SLUDGE (1)

pCI/g 1.70 +-0.1
pCI/g 18.00 +-4
pCi/g 2700-8700 (2)
pCl/g 420.00 +-10.
pCi/g 420-1200 (2)
pCl/g 15.00 +-8.
pCI/g 5.20 +-0.6
pCl/g 0.84 +-.25
pCl/g 31.00 +-1.
(1) “ource: List of Reports - Data Summary for Solar Evaporation Ponds

Solar Pond Final Report, EG&G Rocky Flats Plant, Inc.

2) Deliverable (combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental
Corporation, January 1982
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TABLE 3.3-4
RADIONUCLIDES IN CLARIFIER
WATER AND SLUDGE

I. WATER (2)

pCi/L 16,000-19,000 "
pci/L 22,000-30,000 "
II. SLUDGE (2)
pci/g 3400-6600 "
pCi/g 540-860 ||
(1) Source: List of Reports - Data Summary for Solar Evaporation Ponds

Solar Pond Final Report, EG&G Rocky Flats Plant, Inc.

(2) Deliverable (combined) 224A and 224E
POND SLUDGE AND CLARIFIER SLUDGE
WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental
Corporation, January 1992
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TABLE 3.3-5
WATER STANDARDS FOR RADIONUCLIDES

- 15 pCi/L

- 4 mrem/yr,
(a previous MCL
for beta was 50

pCi/L)
30 -
500 20 pCi/L
(proposed for
total Uranium)
500 -
500 -

DCG = Derived Concentration Guide for ingested water to prevent exposure of the public to radionuclides
effective dose equivalent in excess of 100 mrem/year per DOE 5400.5.

MCL = Maximum Contaminant Level in drinking water set by U.S. EPA to prevent adverse health effects with a
lifetime of consumption of water below the MCL.
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TABLE 3.3-6
AIRBORNE EXPOSURE LIMITS
FOR RADIONUCLIDES IN SEPsS

DAC = Derived Air Concentrations for limiting radiation exposures through inhalation of radionuclides by
workers as established in DOE 5480.11.

Per DOE 5480.11, the lowest DAC for each of the radionuclides in uCi/mL is as follows:
AM 241: 2E-12
PU 239: 2E-12

U233, 234, 238: 2E-11. Using a conversion of E9 yields results in pCi/L. (1 uCi/mL x E6 pCi/uCi x E3
mL/L = E9 pCi/L)
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3.4 PHYSICAL AND NATURALLY OCCURRING STRESSES

Heat, rain, cold, snow, ice, wind, hail, and lightning are natural
phenomena which complicate work activities and increase risk. Much
of the responsibility for protection from inclement weather hazards
falls upon the HNUS Safety and Health Supervisor, the EG&G Health
and Safety Coordinator, HNUS Operations and Maintenance Supervisor,
the EG&G Waste Operations Managers, and the EG&G Operational
Meteorologist. These persons must be aware of how inclement
weather hazards may affect safety at the processing site, and
determine appropriate actions at the site when inclement weather
occurs. In particular, site personnel should evaluate weather
conditions that affect instrument and PPE functions and constantly
remind site workers of the effects and need for more careful
attention to check-out, donning and doffing of PPE, and monitoring
of function and integrity. Site management must make decisions on
the proper safety procedures to use if work must continue, or to
stop work if the risk is too great.

3.4.1 COLD_ STRESS

The potential for cold stress is a particular concern when field
act1v1t1es are performed while air temperatures at the site are
below 40° F. If winds are blowing at 5 mph or greater and/or the
weather is damp or wet, cold stress is even more of a potential
hazard. Precautions that will be taken to prevent cold stress
include wearing cold-protective clothing appropriate for the level
of cold and physical activity, changing clothing if it becomes wet,
and the establishing a work/warming regiment. Cold-protective
clothing will include layering of garments and use of gloves and
hats. The warming breaks should be taken in a warm location, i.e.
the 788 Building, 750 Pad Trailer, or other designated location.
During warming breaks taken in the site support zone, warm, sweet
beverages and hot soups should be consumed to provide calories and
fluids. Drinking coffee or other caffinated beverages is not
recommended.

Cold stress, if not prevented, can result in frostbite and
hypothermia. Ignoring the signs and symptoms can be life-
threatening. Prevention is the key. As a preventatlve measure,
body core temperature must not drop below 96.8° F. Pain in the
extremities is the first early warning of cold stress. Severe
shivering sets in when body core temperature has dropped to 95° F.
If this occurs, work will stop immediately and the affected
workers(s) will take a warming oreak of sufficient duration until
the cold stress signs and symptoms are gone. Additional signs of
cold stress include deterioration of physical coordination, slurred
speech, and faulty judgment. Table 3-9 lists additional symptoms
of cold exposure.
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TABLE 3-9
8YMPTOMS8 OF COLD EXPOSURE

Sudden blanching or whitening
of the skin

Skin becomes waxy or white and
.| superficially firm, but
| resilient beneath

Cold, pale, solid skin tissues

Caused by exposure to freezing
or rapidly dropping
temperature. Symptoms are
progressive and may include
shivering, apathy,
listlessness, sleepiness, and
rapid cooling of the body
temperature to less than 95°
F; unconsciousness, glassy
stare, slow pulse and slow
respiratory rate; freezing of
the extremities; and death.

Page 43



HAS PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV.2
DELIVERABLE 750C Jao 11, 1992

3.4.2 HEAT STRESS

A worker's risk for developing heat stress is greatly increased
when wearing impermeable clothing. This type of clothing, which is
anticipated to be worn, limits the body's normal heat exchange
mechanisms and increases energy expenditure. Heat stress can cause
health effects which range from heat fatigue to serious illness or
death. Signs and symptoms of heat stress are listed in Table 3-10.

An initial work/rest regimen for the prevention of heat stress has
been developed by EG&G Industrial Hygiene. The plan allows workers
to spend no more than 90 minutes while equipped with anti-C PPE.
A minimum 15 minute rest period is also mandatory for the same
personnel. This regime will be altered as needed to protect
worker's health using guidelines of Tables 3-11 and 3-12. Ambient

temperature, humidity, and the worker's heart rate, core
temperature, and weight loss will contribute to the decision to
alter work practices. In addition, any worker experiencing heat

stress is instructed to immediately stop work and notify a
supervisor and remove any PPE. Heat stress monitoring will be
performed as detailed in Table 3-11.
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‘ TABLE 3-10

SYMPTOMS8 OF HEAT STRESS

CAUSES/SYMPTOMS

Results from continuous
exposure to heat or humid air;
skin develops red rash.

Caused by heavy sweating with
inadequate electrolyte
replacement. Symptoms include
muscle spasms, pain in hands,
feet or abdomen.

Occurs from increased stress
on various body organs
including inadequate blood
circulation due to ‘
cardiovascular insufficiency
or dehydration. Symptoms
include pale, cool, moist
skin; heavy sweating;
dizziness; nausea; or
fainting.

The most serious form of heat
stress. The body's
temperature regulation fails
and core temperature rises to
critical levels. Immediate
action must be taken to cool
the body before serious injury
and death occur. Competent
medical help must be obtained.
Signs and symptoms include
red, hot, usually dry skin;
lack of or reduced
perspiration; nausea;
dizziness and confusion;
strong, rapid pulse; or coma.
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TABLE 3-11
GUIDELINES FOR PREVENTION OF HEAT STRESS
BY
MONITORING HEART (PULSE) RATE

The worker will initially determine his/her resting HR
prior to starting work activities.

At the start of the first rest period, the worker will
determine his/her HR. This initial HR should not exceed
the individual's age—-adjusted maximum HR (see table of age
versus maximum heart rate below), which equals (0.7) (220 -
age in years)]. At one minute into the rest period the
recovery HR will be determined. The recovery HR should
not exceed 100 beats per minute.

If the initial HR exceeds the age-adjusted maximum HR, or
the one-minute recovery HR is greater than 110 beats per
minute, then the next work period will be decreased by
one-third.

AGE MAXIMUM AGE | MHER AGE | MHR
HEART
RATE(MHR)
20 140 35 130 50 119
21 139 36 129 51 118
22 139 37 128 52 118
23 138 38 127 53 117

24 137 39 127 54 116

25 137 40 126 55 115

26 136 41 125 56 115

27 135 42 125 57 114

28 134 43 124 58 113

29 134 44 123 59 113

30 133 45 122 60 112

31 132 46 122 61 111

32 132 47 121 62 111

33 131 48 120 63 110

34 130 120 64 109
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TABLE 3-12
GUIDELINES FOR PREVENTION OF HEAT STRESS
THROUGH
WATER INTAKE

1. The sense of thirst is not an adequate regulator of water
replacement needs during heat exposure. Therefore, water
must be replaced at prescribed intervals. Water or other
flavored drinks will be provided in the break location.

a. Before work begins, drink two eight-ounce glasses of
water.
b. During each rest period, drink at least two eight-

ounce glasses of water.
2. An adequate supply of potable water and drinking cups will
be readily available, such as in a support vehicle in the
support zone, to provide water during rest periods.

Recommended drinks are:

a. Plain water, served cool
b. Juice, diluted 3:1 with water
c. Electrolyte solutions, such as Gatorade,

diluted 3:1 with water.

3. Adding salt to water is not recommended. Do not use salt
tablets! Also avoid the following:

a. Alcoholic beverages ’

b. Caffinated beverages (e.g. coffee and tea)
c. Concentrated juices

d. Water with salt added.
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3.4.3 LIGHTNING

Lightning represents a hazard of electric shc :k which is increased
when working in flat open-spaced, elevated worx places, and working
near tall structures or equipment. Work will be stopped in open
areas, when working on or in water, and in elevated work places
when lightning strikes are sighted or thunder is heard near a work
site.

3.4.4 HIGH WINDS

High winds generate two types of hazards to field personnel. High
winds carry spray from the surface of the solar ponds and deposit
the spray on the berms and surrounding areas. High winds can re-
suspend dust contaminated with metals and radionuclides. Outdoor
sludge handling and sampling activities will be curtailed when
sustained wind speeds equal or exceed fifteen (15) miles per hour.
At 25 mph sustained wind speed, truck doors on the tents must be
shut and secured; at 35, outdoor work will cease; and at 45, tents
will be evacuated. The EG&G meteorologist will maintain
surveillance regarding adverse weather conditions and will maintain
a liaison with HNUS on-site operations personnel to report adverse
weather conditions.

Extremely high winds, the Chinook Winds that can exceed 100 miles
per hour, occasionally occur at RFP and can create hazards due to
blowing debris, or by wind damage to structures.

3.4.5 BIOLOGICAL HAZARD

The potential biological hazards include: ticks, spiders, wasps,
and rattlesnakes. :

3.4.6 BOLAR RADIATION

According to the National Cancer Institute, solar radiation is the
chief cause of nonmelanoma skin cancer and is responsible for about
90 percent of cases. It has also been linked with skin melanoma,
but that relationship is more complex.

Though nonmelanoma skin cancers are now considered to be 98 percent
curable, they have accounted for many deaths in the United States.
More than 400,000 new cases of nonmelanoma skin cancer are thought
to occur in the United States each year, and this number is rising.
Nonmelanoma skin cancer is the most common form of cancer among
Caucasians.
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The relationship between sun exposure and nonmelanoma skin cancer
has been clarified greatly in the past decade. Time of day and
time of year affect the amount of solar radiation in any location.
The greatest amount, of course, occurs during the summer months,
and a third of the day's total amount occurs between the hours of
11 a.m. and 1 p.m. (or 12 noon and 2 p.m. DST). Altitude and sky
cover are also important factors. The incidence of nonmelanoma
skin cancer varies directly with exposure to ultraviolet (UV) light
from the sun and indirectly with the degree of skin pigmentation.
Thus, nonmelanoma skin cancer is most common among fair-skinned
whites who live in sunny locales.

This is particularly important in Colorado with its high altitude,
large number of sunny days, and the numerous outdoor activities.
Workers who are outdoors should wear hats or caps to shade the face
from sun. Long-sleeved shirts and sunscreens (with a sun

protection factor of at least 30) should be utilized to limit solar
exposure.

3.5 NOISE EXPOSURE

Workers may be exposed to noise while working at the SEP site in
the vicinity of forklifts, mixers, pumps, air hammers and other
noise sources. Noise exposure should be controlled to levels below
those stipulated in Table 3-13 or adequate hearing protection shall
be required of all exposed personnel. Noise monitoring will be
performed as detailed in Chapter 10.
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TABLE 3-13
THRESHOLD LIMIT VALUES FOR NOISE

16 80

8 85

4 90

2 95

1 100
1/2 105
1/4 110
1/8 1154%

*Sound level in decibels are measured on a sound meter, conforming
as a minimum to the requirements of the American National Standards
Specification for Sound Level Meters, S1.4 (1971 Type S2A, and set
to use the A-weighted network with slow meter response).

**No exposure to continuous or intermittent noise in excess of 115
dBA.
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3.6 MECHANICAL HAZARDS

Potential mechanical hazards in the operations may include falling
or dropped tools and piping; forklift and crane operation; pinch
points at the cement mixer and trashscreen; rotary mixing arms on
the thickener/clarifier; shock hazards from electrical motors; air
compressor operations; unloading equipment and materials from
trailers; material handling of chemical supplies; and tripping and
falling hazards around the ponds and from high work stations. The
guidelines for these hazards and their methods of hazard control
are to be detailed in the operations manuals, Operational Safety
Analysis (OSA) or Job Safety Analysis (JSA) for the worksite. As
specific operations and processes, and job tasks are developed, the
hazards relative to health and safety protocols will be assessed
and appropriate OSA and JSA prepared.

The OSA is to be prepared whenever there is risk of serious injury,
exposure to toxic or radioactive materials, etc. The difference is
that a JSA is to be prepared for non-routine, or one-time
operations involving hazardous work or exposure.

3.7 RISK ASSESSMENT

Health and Safety risks at the SEP site will be minimized by a
combination of several factors. These preventive measures include
standard operating procedures, personnel training, monitoring
equipment and alarms, engineering controls, personal protective
equipment, and mechanical safeguards.

Chemical hazards and risks will be minimized through the analysis
and evaluation of chemical compounds present at the site. Based on
the collected information, the appropriate engineering,
administrative, and PPE safequards are utilized. At a minimum,
this includes the selection and use of appropriate PPE and
establishing training programs to inform personnel working in the
area of the contaminants, hazards, and proper methods of handling
the materials. Additional safeguards may include the use of
exclusion zones, contamination reduction zones, real-time monitors,
personal air monitoring equipment, engineering controls, and spill
prevention techniques.

Radiological hazards and risks are minimized similarly to chemical
hazards. The materials have been analyzed and the appropriate
measures determined for the proper management and handling
procedures. Real-time monitoring, radiation surveys, engineering
controls, and PPE are utilized to minimize risk. Additional
safeguards include available personnel training programs, use of
exclusion/contamination reduction zones, use of decontamination
facilities and procedures, as well as spill prevention techniques.
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Mechanical hazards and risks will be minimized primarily through
the use of engineering controls and fail-safe equipment. cpecific
operating procedures shall be written and followed during
operations at the site. EG&G will write applicable OSA and JSA
for SEP clean-up by HNUS.

Physical stresses and their related risks can be minimized in
several ways depending on the specific situation. Heat stress and
cold exposure will be minimized by established work/rest regimes,
clothlng guidelines, monitoring and training programs, and
engineering controls (heat, shelter). Noise exposure will be
minimized by sound surveys of work areas and the use of hearing
protection equipment when necessary.

3.8 HAZARDS BY WORK ACTIVITY AND JOB DESCRIPTION

This section describes the potential hazards that may occur for
generalized work activities associated with Solar Ponds
remediation. Table 3-14 identifies the work activities and
associated hazards that are generally involved in Solar Ponds
remediation site work, and safety measures available to prevent
harmful situations from occurrlng. Table 3-15 identifies specific
job descriptions involved in the Solar Ponds remediation, and the
potential hazards, and safety measures associated with that
particular job.
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DESCRIPTION OF HAZARDS BY WORK ACTIVITY
FOR SOLAR PONDS OPERATIONS

A, Reclaiming,
pumping,pouring,
sampling, or processing
pond water or sludge,
and operations and
maintenance of the
process equipment.

Radiocactive & chemical skin
exposures from: leaks; spills;
removal of materials from the
trash box; collection of
samples;

spontaneous repair and
maintenance; improper
decontamination efforts.

'projecc site.

Personnel must receive Rad
Worker Training.

Protective clothing per Rad
Work Permit and HASP.
Personnel must know hazard
description of area from HASP.
RPTs survey work areas and
monitor workers.
Decontamination of work areas
exceeding 20 dpm removable
alpha activity, 300 dpm fixed
alpha.

Posting of Radiological
Controlled Areas (RCA)

Refer to MSDS maintained at the

Radioactive and chemical
inhalation.

Personnel must receive Rad
Worker Training.

Protective clothing per Rad
Work Permit and HASP,

Personnel must know hazard
description of area from HASP.
RPTs survey work areas and
monitor workers.

Respirators per Rad Work Permit
and HASP equipment.

Penetrating radiation exposure

Low level activity in pond
materials.
Dosimetry badge.

Ingestion of radicactive and
chemical contaminants.

No eating, smoking, drinking
chewing, make-up in process
areas; these activities only
allowed in approved areas.

Good personal hygiene practices
including washing hand and face
during breaks and beforse
eating, and showering after
work shift.

PPE for eye, facial,
head, foot, skin,
hearing, radiological,
or chemical protection.

B. Work on Pond Berms Slipping, falling into ponds. Personnel must be secured with
a safety line attached to a
fixed object.

c. Work involving usage of Improper use of PPE. Personnel receive OSHA training

for hazardous waste site work.
Porsonnel receive Rad Worker
training.

Surve;llance by supervision.
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Tt - HAZARDS -

Splashes & foreign bodies in
eyes.

Safety glasses or goggles must
be worn.

Operations and
maintenance of process
equipment and hand
tools.

Pinch points, rotating parts
on equipment.

Rotating equipment must be
covered with machine guards per
OSHA.

Improperly guarded equipment
will not be allowed to operate
per supervision.

Workers must report unguarded
equipment to supervisor.

Electrical hazards from
equipment .

Unauthorized personnel are not
to attempt repairs or
connection of electrical
equipment.

Only qualified electricians are
to work on electrical

equipment.

Excessive noise.

Wear hearing protection as
specified in HASP.
Monitoring of noise levels.
Posting of high noise areas.

Handtool cuts, punctures,
blows, shocks.

Wear proper gloves to prevent
hand injury.

Plan handtool activity in
advance to ensure personnel and
objects will not interfere with
tool usage.

Keep tools in good repair. Do
not use damaged equipment.

Use tools only for intended
purpose.

Do not use power tools with
damaged cords or housing.
Check for grounding prong,
housing cracks, frayed or
nicked cords, blade or other
guards, and safe handles.

Do not use power tools where
moisture may cause a shock
hazard.

Check tools for proper
grounding plugs and insulation.
Use ground fault circuit
interrupters on all electrical
power cords and electrical
tools.

'T
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HAZARDS:.

E. Materials handling. Crushing by equipment and Personnel must have OSHA health
materials. & safety training.

Keop a safe distance away from
moving equipment.

Always be aware of the swing
radius of equipment.

Do not stand within the swing
radius of equipment.

Provide barricades to keep non-
essential personnel out.

Wear safety shoes and hard hat
' while in area.

Do not stand under equipment or
materials being moved.

Use proper equipment for the
Job.

Do not use damaged slings or
other lifting devices.

Keep unauthorized personnel
away from half-crate
transportation operations.

Do not get in front of moving
half- crates.

Secure half-crates before
pouring, sampling, sealing,
monitoring, or tagging.

Working with or near hseavy Only vehicles absolutely
vehicles. necessary will be allowed in

the work area.
Seat belts must be worn by
personnel in an operating

vehicle.

Follow speed limits.

1 Construction vehicles must have
| back-up warning devices.

| Periodic hoisting equipment

‘ inspection and records must be
| current with crane.

‘ Hoisting and rigging equipment
‘ must be inspected by EG&G

| Safety prior to use.

| R Areas of crane and heavy
vehicle use must be cleared and
‘ marked, and non-essential

| personnel removed.

| Tag lines must be used to
control loads.

Only qualified personnel can
operate eguipment.

A person shall be designated to
perform signalling.

Cranes and other elevated
equipment are not to operate in
the vicinity of overhead power
lines.

No work is to occur within 10°
of energized systems unless
approved by supervision.

Keep travel paths clear of
people, tools, and materials to
avoid collisions.
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TTEM| HAZARDS -

F. General site operations, Trips, falls, slipping, and Personnel must have OSHA health
maintenance, inspection, bumps into solid objects. & safety training.
or site visitation. Maintain good housekeeping--

keep work area clear of debris,
loose pipes, tools,spare
equipment--keep materials in
designated locations.

Stack materials neatly to
prevent obstacles. Maintain
vehicle access/fire lanes.

Flying (windborme) and falling Wear hard hats.

objects. Barricade or post aroas
subject to falling objects.
Keep non-essential personnel
out and secure materials.
Evacuate process areas for
designated safe locations when
high wind warnings are issued.

Cold stress inc, Frostbite & Follow guidelines in HASP.
hypothermia, and ice. Wear proper clothing.

Monitor each other’s exposed
skin for signs of frostbite.
Drink warm, non-caffeine
beverages at breaks.

Keep work areas free of ice
accumulations. Use melting and
traction agents as needed.

Heat stress and excess sun. Follow guidelines in HASP.
Drink non-caffeine beverages at
breaks.

Follow field recommendations
from Industrial Hygiene.
Wear hat, long sleeves, and
use sunscreens.

Lightening, wind. Evacuate process areas for
designated safe locations when
lightening or high wind
warnings are issued.

Insects, ticks, snakes. Watch where you step.

Use insect repellant.

Keep work area clear of debris
and vegetation.

Improper use of ladders Each user must visually inspect
each ladder for defects before
use.

Use both hands to scale ladder.
Don’t carry materials with
hands.Use handline to raise &
lower materials.

Securely tie off ladders.

Do not extend the waist beyond
or above the ladder rungs.
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. -ITEM - -WRK'EE'AC‘IIVITY'} I BAZARDS - "SAFETY' MEASURE -
Improper lifting Get help for lifting heavy or

awkward loads.

Plan where the load will be put
before lifting the object.

Push or pull instead of lifting
whenever possible.

Make sure footing is secure and
not slippery.

Secure parts (in a box) before
lifting to prevent shifting.
Lift with legs, and not back.
Keep the back straight.

Avoid sudden jerks, sudden
pulls, and twisting from the

waist.
Injuries related to personal Horseplay, fighting, gambling,
conduct. explosives, possession or

improper use of firearms,
alcoholic beverages, drugs, is
prohibited. Theft, vandalism,
sabotage, and distribution of
unauthorized literature will
result in disciplinary action.
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TABLE 3-15
DESCRIPTION OF HA_ARDS BY JOB DESCRIPTION
FOR SOLAR PONDS OPERATIONS

ALL OF Operations/Maintenance See Hazards A, B, C, D, E, See Safety Measures A, B, C,
207/750 Area Supervisor on Table 3-14. D, E on Table 3-14.

ALL OF Process Shift Supervisor See Hazards A, B, C, D, E, See Safety Measures A, B, C,
207/750 Area on Table 3-14. D, E on Table 3-14.

All of Start-up Engineer Similar to Operations See Safety Msasures A, B, C,
207/750 Area Support Manager. D, E on Table 3-14,.

All of QA/QC Technician Similar to Operations See Safety Measures A. B, C,
207/750 Area Support Manager, but overall D, E, on Table 3-14.

hazard potential is reduced
since this position will
involve leas direct work
with equipment and materials
than operator positions.

All of Industrisl Hygiene Similar to QA/QC Tech See Safety Measures A, B, C,
207/750 Area Representative and hazards. D, E on Table 3-14.
Radiolcgical Protection
Technician
All of Instrument Technician Similar to Operations See Safety Measures A, B, C,
207/750 Area Support Manager hazards. D, E on Table 3-14.

Electrician/Inatrument Techs
may have increased potential
for electrical shocks; also
more contact with pond
materials when repairing and
maintaining equipment.

All of Maintenance Mechanic Similar to Operations See Safety Measures A, B, C,
207/750 Area Support Manager hazards; D, E on lable 3-14.

however, more potential for
exposure to pond materials,
shock, and
mechanical/physical hazards
dus to more hands-on work.
May also include hazards
from cleaning solvents, and
welding/cutting fumes,
bottled gases, or high
voltage.
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Ponds &
Disinfection
Areas

Pond Dredging & Pumping
Operators

See Hazards A, B, C, D, E on
Table 3-14.

Increased potential to
physical hazards while
positioning dredging head in
ponds including slipping
into the ponds.

Inhalation, skin, and eye
exposure to calcium
hypochlorite used for
disinfection.

See Safety Measures A, B, C,
D, E on Table 3-14.

Personnel must receive
specific safety training on
using calcium hypochlorite.
Personnel must wear PPE
including protective
clothing, eye and face
protection, protective
gloves, and respirator (when
dumping the chemical).

Clarifier

Clarifier Reclaim
Operators

See Hazards A, B, C, D, E on
Table 3-14.

Falls from elevated
equipment.

Increased potential to
physical hazards while
positioning dredging head in
ponds including slipping
into the ponds.

Inhalation, skin, and eye
exposure to calcium
hypochlorite used for
disinfection.

See Safety Measures A, B, C,
D, E on Table 3-14,

Hand rails along clarifier
steps and platform.

Body harness or other fall
restraint if elevated work
becomes necessary outside the
hand rail area.

Personnel must receive
specific safety training on
using calcium hypochlorite.
Personnel must wear FPE
including protective
clothing, eye and face
protection, protective
gloves, and respirator (when
dumping the chemical).

Batch Mixing
Area

Mixing Station Operators

See Hazards A, B, C, D, E on
Table 3-14.

See Safety Measures A, B, C,
D, E on Table 3-14.

Cementing

Cement Eduipment
Operator

See Hazards A, B, C, D, E on
Table 3-14.

Burns from cement,, flyash,
lime.

See Safety Measures A, B, C,
D, E on Table 3-14.

Wear long sleeves, long
pants, and socks.

Keep clothing fully buttoned
or zipped.

Use protective gloves when
handling.

If necessary to walk in
concrete, use rubber boots.
Wear appropriate eye and face
protection.

Know location of emergency
showers and eye washes.
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WORK' LOCATION -

' JOB:DESCRIPTION

HAZARDS ..

Pozzolan Bulk Material Equipment See Hazards A, B, C, D, E on See Safety Measures A, B, C,
Staging & Operators Table 3-14. D, E on Table 3-14.
Mixing Area
Trash EG&G Chemical Operator See Hazards A, B, C, D, E on See Safety Measures A, B, C,
Screen/Box Table 3-14. D, E on Table 3-14.
Disposal
Casting Casting Station Operator Similar to Cement Equipment Similar to Cement Equipment
Station Operator Hazards. Operator Safety Measures.
Casting EG&G Chemical Similar to Casting Station Similar to Casting Station
Station Operators--Caating Operator. Operator Safety Measures,
Splashing of cement waste May also need some additional
form during filling of half- safety measure instruction in
crates. half-crate quality assurance
Crushing and pinching during measures, and transport; and
transport, sealing, and gluing, sealing, and stapling
inspections of half-crates. half-crates.
Pond Walls EG&G Chemical Operator Similar to Dredging & Similar Dredging & Pumping
Washdown/Clea Pumping Operator hazards QOperator Safety Measures.
n-Out (above), but less likely to
be working with heavy
equipment, or around deep
water.
All of Craft Labor See Hazards A, B, C, D, E in See Shtety Meoasures in A, B,

207/750 Area

Table 3-14.

C, D, E in Table 3-14.

Laboratory Laboratory Supervisor See Hazards A, B in Table 3- See Safety Measures A, B in
14, Table 3-14.
See Electrical Hazards in C. See Safety Measures for C.in
from Table 3-14. Table 3-14.
See Trips, falls, slipping; See Safety Measures for E in
Improper lifting; and Table 3-14.
Injuries related to personal
conduct from E. in Table 3-
14,
Testing and handling See specific laboratory
chemicals in the laboratory. safety measures in HASP,
lLaboratory Safety Procedures,
and MSDS.
Laboratory Laboratory Technicians Similar to Laboratory Similar to Laboratory

Supervisor Hazards.

Supervisor Safety Measures.
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S8ECTION 4.0 HAZARD COMMUNICATION

4.1 INTRODUCTION

In accordance with OSHA Standard 29 CFR 1910.120(0) (1), "Operations
involving hazardous waste storage, disposal and treatment
facilities under 40 CFR Parts 264 & 265 pursuant to RCRA..." are
required to "implement a hazard communication program meeting the
requirements of 29 CFR 1910.1200". The complete "Written Hazard
Communication Program" for HNUS ENVIRONMENTAL TECHNOLOGIES GROUP
can be found in the HNUS Health and Safety Program Manual, Section
4.

4.2 SCOPE

This section details the requirements of 1910.1200 and how the SEP
remediation operations should safely handle hazardous chemicals in
order to ensure that:

° No one is exposed to significant risk of harm.

° Neither the buildings nor equipment is damaged or suffers
impairment of normal function from planned activities.

L No unplanned release to the environment occurs because of
hazardous chemicals present at the site.

Specific objectives that support this overall goal include the
following:

] Employee exposures to chemicals posing health hazards shall be
kept within the limits specified in applicable governmental
regulations. Furthermore, such exposures shall be kept as low
as reasonably achievable (ALARA).

. Releases of hazardous chemicals to the environment shall be
kept within the limits prescribed by applicable governmental
regulations.

4.3 APPLICATION

The requirements of this section apply to all HNUS employees and
subcontractors personnel involved in the Solar Ponds project.
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4.4 HAZARD ASSESSMENT

Chemicals handled =zt the SEP site are, for the most part, in the
form of a waste product. The waste product contains numerous
potentially hazardous constituents but at relatively low levels.
A detailed list of contaminants and their respective concentrations
in the waste are included in Section 3, Hazard Assessment.

4.5 MATERIAL SAFETY DATA SHEETS

Because the chemicals listed in Section 3 are constituents of a
waste stream, manufacturer's material safety data sheets are not
available for these products. Information sheets containing
relevant chemical and health data for these chemicals have been
developed and are included in Section 3.

The chemical products used in any operations at the SEP site must
include Material Safety Data Sheets (MSDS). The information-
contained in the MSDSs must at a minimum include physical
characteristics and properties of the materials, routes of
exposure, exposure limits, and symptoms of exposure. MSDS must be
made available for review by all personnel, visitors, and
inspectors working at or visiting the site.

MSDS will be maintained at the work-site for review by all
personnel. N

4.6 TRAINING

HNUS personnel and affiliates working on the SEP site shall
successfully complete the training requirements detailed in Section
11 of this plan. One of the training requirements for personnel
working at the SEP site includes Hazard Communication training.
The Hazard Communication training will be consistent with that
developed for plant-wide personnel. The specialized course
provided by the training department is entitled HAZARD
COMMUNICATION and is a computer aided training program addressing
the hazardous materials on site and requires approximately one hour
to complete. The hazards associated with the materials listed
above will be addressed during on-site training.

Operational Safety Analysis (OSA) have previously been prepared for
some operations at Building 788 at the SEP site. OSAs outline the
safety hazards involved with specific operations, hazard controls
and responsible personnel. The WO procedures delineate the
personnel, administrative and functional requirements necessary to
operate the waste storage area in an environmentally safe manner
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according to state, federal and plant requirements. New OSA and WO
procedures will be developed by EG&G for anticipated operations to
be conducted at the site. This Health and Safety plan will also be
revised to reflect the changes in operations or procedures.

Radiation Work permits will be used to inform personnel of hazards
associated with tasks needing radiation safety measures. For non-
routine tasks not appropriate for the work permit procedures, the
EG&G or HNUS H&S Supervision may require the preparation of a Job
Safety Analysis (a brief and 1limited duration 0Sa). The
responsible supervisor on the site can inform affected employees of
the hazards of any chemicals that will be present during a specific
task if neither the work permit nor the job safety analysis
procedure is applicable. Supervisors will document that site
personnel have received adequate training prior to working on the
site. Supervisors will notify H&S supervision when new operations
are implemented or existing operations change that involve
hazardous material usage.

4.7 CONTROLS

To protect personnel at the site, engineering controls are the
preferred methods to use. Controls may include but are not limited
to the use of permanent or temporary enclosures, ventilation
equipment, chemical and radioactivity monitors/alarms,
extinguishing equipment, safety showers and eye baths. PPE that
may be needed include respirators, eye protection, gloves, and
protective clothing. Details on PPE are provided in Section 6.
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SECTION 5.0 SITE CONTROL

5.1 OBJECTIVES

The purpose of a site control plan is to minimize potential
contamination of workers and to protect the public and the

environment from hazards associated with the site. The OSHA
hazardous waste operations standard, 29 CFR 1910.120, stipulates
that such a plan will include the following items: a site map,

identification of site work zones, a description of site
communications, the requirements for the use of the buddy system,
safe work practices, and identification of the nearest medical
facility.

The SEP site is an access controlled site since the site is a
storage and treatment area for hazardous and radioactive waste.

The terms "site control" and "controlled" versus "uncontrolled" are
used in this section in the context of hazardous waste sites. This
OSHA terminology does not necessarily apply to the formal
radiological definitions used in the Rocky Flats Plant production
facilities.

Activities conducted at the SEP site are also controlled by an EG&G
Radiation Work Permit. EG&G also restricts any activity involving
soil disturbance. Information required in the work permit includes
job information, descriptions of hazards, radiation ' safety
requirements, preparation for the Jjob activities, approval
signatures, and limits of the permit duration. Figure 5-1 is a
copy of the work permit application. The non-radioactive safety
requirements and methods of hazard control are to be detailed in
the operations manuals, Operational Safety Analysis (OSA) or Job
Safety Analysis (JSA) for the worksite. As specific operations and
processes, and job tasks are developed, the hazards relative to
health and safety protocols will be assessed and appropriate O0OSA
and JSA prepared.

The OSA is to be prepared whenever there is risk of serious injury,
exposure to toxic or radioactive materials, etc. The difference is
that a JSA is to be prepared for non-routine, or one-time
operations involving hazardous work or exposure.

Figure 5-2 illustrates the location of the SEP site with respect to
the total Rocky Flats compound. Figure 5-3 provides a more
detailed illustration of the SEP layout, and shows the exclusion
zone (solar ponds), contamination reduction zone (pond berms), and
support zone (areas surrounding solar ponds).
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5.2 SEP SITE

The SEP area is classified as a "Radiological Controlled Area" (in
accordance with RFP Health & Safety Procedures Section 10.01) sjince
contamination levels are limited to less than 20 dpm/100 cm” of
removable alpha activity. Signs are to be posted around the entire
area by EG&G to communicate this requirement. (see Figure 5-4).
Radiological controls and administrative procedures are established

by Radiological Engineering and implemented by Radiological
Operations.

5.2.1 SITE CONTROL FOR SPILLS

A spill of pond sludge or related SEP materials will necessitate
containment or remedial actions. Incidental releases that can be
absorbed, neutralized, or otherwise controlled at the time of
release by employees in the immediate area following procedures
outlined in WO-3052, rework of Triwall Pondcrete Boxes, and
WO-3053, Removal of Triwall Boxes from Storage Pads. Appropriate
radiological postings will be erected by the EG&G RPT at the site.
The exclusion zone will encompass a radius of sufficient distance
from the product to allow for adequate materials handling and
logistical needs prior to decontamination. The RPT shall establish
a contamination reduction zone (CRZ), or corridor, immediately
adjacent to the exclusion area. The CRZ will serve as the site for
the decontamination of personnel and equipment when exiting the
exclusion zone. The CRZ should be approximately 10' by 30' in size
in order to facilitate adequate decontamination. The area beyond
the exclusion zone and CRZ will serve as the support zone. Efforts
must be taken to control the spread of fugitive dusts and vapors
from spilled material. Such efforts may include the use of HEPA-
filtered dry vacs or HEPA-filtered wet vacs, tarps, "Floor-Dry" or
similar absorbent materials.

Individuals involved in work within the exclusion zone will operate
under the "buddy system". The term "buddy" is used by OSHA which
implies the availability of an assigned worker to provide emergency
assistance to a fellow worker/partner. Buddy teams working at the
SEP site must maintain visual or audible communications. Both
members of the team need not be in the exclusion zone at the same
time, providing each member is wearing adequate personal protective
equipment and could immediately assist each other if necessary.

Site communications may consist of hand-held radios and on-site
telephones.

HNUS personnel will not clean up spills. Upon discovering a spill,
HNUS will notify EG&G to immediately schedule EG&G personnel to
respond to, and clean up the spill. For release or spill of any
material that can not be absorbed, neutralized or otherwise
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controlled at the time of release by employees in the immediate
area, the HAZMAT team should be contacted at extension 2911.

5.3 GENERAL OPERATING PROCEDURES

Standard safety guidelines for On-site personnel are addressed in
the HNUS document entitled "Health and Safety Program Manual".
Work safety practices associated with materials handling are
addressed in Section 7 of this document.

The possession or consumption of food, drink, or tobacco products
is prohibited within the confines of the SEP site. A break trailer
is provided at the site for these activities. In addition,
personal belongings shall be stored in the designated trailer.
Individuals performing any task at the SEP site are required to
wash hands before eating, drinking, smoking or leaving the site.
Drinking water, and shower facilities shall be made available to
site personnel prior to initiation of any operations at the site.

PPE (Personal Protective Equipment) will be only used if
engineering and administrative controls do not reduce worker
exposures below RFP action levels. The effectiveness of control
measures will be verified by measuring with real time monitors or
other sample devices.

EG&G will assign lockers to all HNUS field personnel. HNUS
personnel involved in hands-on operations will dress out in EG&G
Level D gray overalls prior to going to the solar pond area. This
attire will be supplemented as necessary with modified Level D, or
Level C. At the conclusion of the work day, HNUS personnel will
remove EG&G supplied clothing and shower before dressing out in
street clothes.

5.4 COMMUNICATIONS

Communications are available to the unit operators through the use
of hand-held radios and telephones. A EG&G public address system
is available throughout the pad for on-site communications and
emergency notifications. See also Section 13 of this document.

5.5 S8ITE ADMITTANCE

The SEP area will be posted as an area in which workers are
required to have specialized training. As defined in Section 11,
either 24 or 40 hours of hazardous waste site training (HAZWOPPER)
training is required to access the "Restricted Area" (see Figure

Page 66




HA&S PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV. 2
DELIVERABLE 750C Juns 11, 1992

5-4). Access will be denied to workers who do not have
verification of required training.

In order for visitors to gain access to the site, they must obtain
a dosimeter from the EG&G Dosimetry Department in Building 123;
register on site with the site Operations/Maintenance Supervisor;
be shown the site health and safety plan; be given a basic building
indoctrination; be escorted while on site by a person with a
minimum of 24 hours of hazardous waste site training and
radiological worker training; sign in and sign out on the
Radiological Work Permit; and will only be allowed to enter areas

where there is no reasonable possibility for exposure to safety or
health hazards.
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Figure 5-1
(continued)
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Figure 5-1
(continued)
RADIATION WORK PERMIT
PAGE 3 OF 4
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Figure 5-1
(continued)

RADIATION WORK PERMIT

PAGE 4 OF 4
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Figure 5-2
Rocky Flats Plant: Operational Areas
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SECTION 6.0 PERSONNEL PROTECTION

This section describes the administrative and engineering controls,
and personnel protective equipment that will be required for the
solar pond processing activities.

6.1 ADMINISTRATIVE CONTROLS

Administrative controls include medical monitoring and training.
All personnel will be medically certified and will have a current
respirator fit test. These individuals will have completed
appropriate 1910.120 training and will be current with respect to
the 8-hour annual refresher training. They will have read the SEP
Health and Safety Plan and will have received appropriate EG&G
training as described in Section 11 of this document before
beginning work on the site.

As discussed in the risk analysis and hazard assessment section of
this health and safety plan, the pathway for inhalation of and skin
contact with solar pond water and sludge can result from splashing
and spray. This activity is aggravated at increased wind
velocities. Therefore, work will cease and the pond area will be
evacuated when the wind speed reaches a sustained 15 miles per hour
to minimize accidental exposure to splashing and wind-blown spray.
No eating, smoking, drinking, or chewing will be allowed during
solar pond sampling activities.

6.2 ENGINEERING CONTROLS

Equipment design and construction will incorporate features for
workers and environmental protection. DOE directives and RFP
policy dictate that radiation exposure in the workplace should be
reduced to levels as low as reasonably achievable (ALARA) through
facility design and control. Release of airborne radioactive
materials is to be avoided through design, typically confinement

and double HEPA (High Efficiency Particulate Air) filtration
ventilation systems.

Field operators will be physically isolated from pond material
since they will use a remotely controlled dredge to remove material
from the ponds. HNUS operators will not actually be on the ponds.
The trashscreen and trashbox will be enclosed to control splashes
and leaks. Double-wall piping designs will be utilized, with
appropriate leak detection systems, to minimize the likelihood of
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any spills and leaks in the process area. Operating equipment will
be constructed on skids with appropriate spill containment pans, or
otherwise located within the pond bermed area so that any spills
will be contained within the pre-existing berms. Tanks will be
constructed with secondary containment and leak detection systems.
During operations, EG&G will provide monitoring for airborne and
surface radioactivity.

6.3 PERSONAL PROTECTIVE EQUIPMENT (PPE)

6.3.1 INTRODUCTION

Standard procedures for the selection, inspection and use of
personal protective equipment (PPE) at the SEP site are addressed
in this section. The criteria used to determine appropriate levels
of protective equipment include the work being conducted; potential
chemical, radiological and mechanical hazards at the site;
availability of monitoring data; effectiveness of engineering
exposure controls; and applicable regulations.

A variety of federal agencies dictate the need for PPE at hazardous
waste sites and RCRA Treatment and Storage facilities. Among these
agencies are OSHA, EPA, and DOE. Table 6-1 lists the specific OSHA
standards which impact the manufacturing, selection, and use of
PPE. The specific PPE requirements will be determined for each
operational task.

The actual selection of PPE is a complex matter which must be
evaluated by the Occupational Safety, Radiological Engineering and
Industrial Hygiene specialists. Any deviation from the protocols
established in this document must be approved by EG&G and HNUS H&S
supervisors prior to beginning any operations at the site.

The PPE program must also be reviewed and/or revised if:

] Significant changes are made to site structures or operations.

° Air monitoring results indicate an increase above or decrease
below those readings considered characteristic of the
operation.

. Employees note a change in odors, dust generation, skin or

respiratory irritation.
° A spill occurs.

° Or otherwise at least annually.
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PPE (Personal Protective Equipment) will be used if engineering and
administrative controls do not reduce worker exposures below RFP
action levels. The effectiveness of control measures will be

verified by measuring with real time monitors or other sample
devices.
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OSHA STANDARDS FOR USE OF PPE
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29 CFR Part 1910.132

41 CFR Part 50-204.7 General
Requirements for Personal
Protective Equipment

29 CFR Part 1910.1000

OSHA Rulemaking

29 CFR Part 1910.1001-1045

29 CFR Part 1910.133(a)

29 CFR Part 1910.95

29 CFR Part 1910.134

29 CFR Part 1910.135

29 CFR Part 1910.136

OSHA Rulemakin

ANSI 287.1-1968
Eye & Face Protection

41 CFR Part 50-204.10 &
OSHA Rulemaking

ANSI 288.2-1969
Standard Practice for
Protection

ANSI 289.1-1969
Safety Requirements for
Industrial Head Protection

ANSI Z241.1-1967
Men’'s Safety Toe Footwear
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6.3.2 GENERAL APPLICATION OF PPE

The use of PPE is required when engineering and administrative
controls are insufficient to prevent all exposures to hazardous
chemicals and radioactive materials, or to enact ALARA policy. It
is anticipated that all personnel assigned to the site will be
required to wear PPE. Therefore, all personnel must be trained in

the proper inspection and use of PPE before initiating work on the
site.

All site field personnel must have a medical "fit for duty"
clearance by a competent occupational health physician which is
current. PPE may not be used if the medical clearance is expired.
Personal protective equipment (PPE) is required for the solar pond
site to keep exposures to hazardous chemicals and radionuclides
that are present in solar pond water and sludge at ALARA levels (as
low as reasonably achievable) per DOE orders. The ALARA order and
hazard assessment and risk analysis in Section 3 of this document
requires Level D protection for routine operations activities that
will be supplemented with modified Level D, or Level C, as needed.
The latter Levels will be needed if there is a potential for
unexpected inhalation of or contact with radionuclides or hazardous
chemicals. All field personnel and supervisors will have received
OSHA training in the inspection and proper use of PPE. Personnel
required to wear an EG&G respirator will have completed the EG&G
respirator indoctrination and have an EG&G fit test, per Section
11.0 of this document.

EG&G will assign lockers to all HNUS field personnel. HNUS
personnel involved in hands-on operations will dress out in EG&G
Level D gray overalls prior to going to the solar pond area. This
attire will be supplemented as necessary with modified Level D, or
Level C. At the conclusion of the work day, HNUS personnel will

remove EG&G supplied clothing and shower before dressing out in
street clothes.

The items of PPE that will be worn while performing duties at the

SEP site are listed in Table 6-3. The dressout procedure that will
be followed for operations activity is shown in Table 6-2.
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TABLE 6-2

TYPICAL PPE DRESS-QOUT PROCEDURE

e Don EG&G gray coveralls (and underwear, if X X

needed), and safety shoes or boots
e Don boot covers X X
¢ Don safety glasses and hard hat (if needed) X X x*
e Obtain chemical resistant outer gloves for wet X X

product handling, or dou?le surgical gloves
for dry product handling

¢ Don Saranex or Tyvek overalls as necessary and X X
two pairs of surgical gloves

¢ Tape outer surgical glove to Saranex or Tyvek X X
coveralls

e Tape Saranex or Tyvek to Oak Ridge (plastic) X X

boot covers

e Don respirator

¢ Don cotton hood

s Tape respirator/hood interface

e Check respirator fit

E I Lo B Eo T o B

e Tape outer gloves to Saranex or Tyvek X

e Chemical Resistant Goggles and Face Shield

¢ Leather Gloves X

As required when assisting personnel in decontamination, or as specified
in OSA or JSA.

This requirement for safety glasses may be waived when full-face
respirators are worn; and for hard hats when head protection is not
needed.

Glove choices may include Viton, Nitrile, Polyvinyl chloride, Butyl, or
Neoprene. If the weather is cold, Butyl and Neoprene are better choices.

Page 80




HA&S PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV.2

| LE 750C June 11, 1992
} TABLE 6-3
\ PERSONNEL PROTECTIVE EQUIPMENT
|
' " - LEVEL:C . G MODIFPIED: LEVEI.D l .:' S LEVEL
' HEAD (x) Cotton Hood/ (EG&G) (x) Hard Hat (2) (x) Baxd Hat (2)
EYE & FACE ) (x) Safety Glasses or chemical (x) Safety Glasses
resistant goggles, or face
shield.
HEARING (x) Ear Muffs or Plugs (x) Ear Muffs or Plugs . (x) Ear Muffs or Plugs (3)
ARMS & LEGS ONRLY ) () )

(z) Cottom Coveralls Grey (EGEG) (x) Cotton Coveralls Grey (FGEG) (x) Cotton Coveralls Gr

WHOLE BODY (x) Saranex/Tyvek (x) Saranex/Tyvek )
APRON () ) )
BAND - Gloves (x) Inner - Latex Surgical (x) Inner - Latex Surgical () ]
- Gloves (x) Imner - Latex & Viton (x) Immer - Latex & Vitom
- Gloves (x) Outer - o.g. Butyl, Leather (x) Outer - e.g. Butyl, Leather (x)
FOOT - Boots (1) (x) Safety Shoes with Covers (x) Safety Shoes with Covers ( ) Safety Shoes
- Boots ) () ) .
- Boots ) ) )

APR - Neg. Pres.

)
) ) )

- Half Face
CART /CANISTER () ) )
FULL FACE (x) MSA Utratwin; or Rorth () )
760084 -
CART/CANISTER (4) (x) (MSA) TC-21C-155; TC-23C-152 (x) )

(North) YC-21C-152 or

. TC-23C-215
PAPR ) )

)
CART /CANISTER ) () )
TYPE C ) ) )
SAR - AIRLIRE ’ () ) )
SCBA ) ) )
COMB. ) ) )
AIRLIEE/SCBA ) ) ; )
CASCADE SYST. ) ) )
COMPRESSOR ) ) )
FALL PROTECTIONH (x) Tether Safety Line (x) Tether Safety Line (x) Tether Safety Line
FLOTATION (x) Life Preservers Will be Worn (x) Tether Safety Line )
Sampling Persomnel In ) )
Boat () )
COMMUNICATION ' (x) Portable Radio (x) Portable Radio (x) Portable Radio
BOAT (x) Boat Will Have Positive (x) Boat will Have Positive (x) Boat Will Have Positive
Flotation Flotation Flotation
BOAT (x) Bow Line to Shore (x) Bow Line to Shore (x) Bow Line to Shore
(1) Safety shoes will be worm in the SEP area. 3) In Posted Noise Areas.
Fot generally required whem full-face respirator is used. (4) Azmonia cartridge required when working with saltcrete
material.
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Workers required to use modified Level D, or Level C PPE must do so
in buddy teams. The teams ar: responsible for =he inspection of
each others' equipment during donning and durirg field use. An
inspection checklist is presented in Table 6-4.

Workers experiencing any unusual symptoms of fatigue, dizziness,
high body temperature, skin or respiratory irritation should
immediately withdraw from the work area and be monitored by a
Radiological Protection Technologist. The employee should notify
his/her supervisor, and the incident should be reported immediately
by the supervisor to the HNUS H&S Supervisor.

Table 6-5 lists the protective clothing requirements for PPE levels
C and D. These may be the clothing requirements, deperdent on the
work activity. PPE may be modified by the Health & Safety
disciplines.
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I.

TABLE 6-4 1
GENERAL PPE INSPECTION CHECKLIST

CHEMICAL RESISTANT CLOTHING

BEFORE USE:

Determine that the clothing material is correct for the
specific task at hand.

Visually inspect for:

- imperfect seams

- non-uniform coatings

- tears

malfunctioning closures

Hold up to light and check for pinholes.
Flex product:

- observe for cracks
- observe for other signs of shelf deterioration

If the product has been used previously, inspect inside and
out for signs of chemical attack:

discoloration
swelling
stiffness

DURING THE WORK TASK, PERIODICALLY INSPECT FOR:

Evidence of chemical attack such as discoloration, swelling,
stiffening, and softening. Keep in mind, however, that
chemical permeation can occur without any visible effects.

Closure failure
Tears
Punctures

Seam Discontinuities

(1)

Specific procedures recommended by equipment manufacturers
should be followed.
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II. GLOVES
o BEFORE USE, pressurize glove to check for pinholes. Blow into

glove to check for pinhole leaks.

IXIXI. AIR-PURIFYING RESPIRATORS
° Inspect air-purifying respirators:

- before each use
- after each use

° Check material conditions for:
- signs of pliability
- signs of deterioration
- signs of distortion
o Examine cartridges or canisters to ensure that:
- they are the proper type for the intended use
- the expiration date has not been passed
- they have not been opened or used previously
° Check face shields and lenses for: .
- cracks
- crazing

- fogginess

° Perform positive and negative pressure tests prior to use
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6.3.3 GENERAL DUTY PPE FOR_ VISITORS

Workers and visitors at the site who do not handle waste, products,
or related equipment may use the following PPE:

° Class 1 Eye Protection,

° Safety Shoes (if working in area), and
° Hardhat (in posted areas).

. Dosimeter

6.3.4 PPE REQUIREMENTS FOR ON-SITE CLEAN UP

The PPE requirements for spill clean-up crews should be determined
by evaluating the materials associated with the waste at the site
and the inherent risks associated with the materials. The actual
selection of PPE is a complex matter which must be evaluated by the
EG&G and HNUS H&S supervisors.

6.3.5 RE=USE OF PPE

Respirator cartridges have a full shift service life, providing
they are not saturated with moisture, breathing resistance is not
excessive, and chemical odors are not detected. Authorization for
cartridge re-use must come from H&S supervision. Workers are not
authorized to change cartridges. They must be sent back to the
Plant laundry where Laundry personnel are authorized to change
cartridges. Respirators can be sent back to the Laundry as often
as is needed by the worker. However, the respirator should go back
for servicing by the Laundry at least every 30 days.

Respirators should be wiped clean by site personnel as needed.
They must be stored in a plastic bag with the cartridge side down. -
The respirator should be placed so that distortion of the facepiece
does not occur. Hardhats, safety glasses and safety shoes may be
wiped clean as necessary, and re-used unless informed otherwise by
radiological, or health and safety specialists.

Disposable clothing items are to be discarded after use in
appropriate waste containers. Non-disposable clothing is to be
placed in appropriate receptacles at the shower/locker facility for
subsequent cleaning by the plant laundry.
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TABLE 6-5

CRITERIA AND LIMITS8 OF PROTECTION

FOR PPE LEVELS8 C AND D

?RD'IECTION PROTECT I0N PRDVIDED L IHII’ING CRII'ERIA
c RECOMMENDED: A lower level ¢ The atmospheric contaminants, e Atmoapheric
¢ Full-face piece, air-purifying, respiratory liquid splashes, or other concentration
canister-equipped respirator. protection than direct contact will not of chemicals

¢ Chemical-resistant clothing Level B, but the adversely affect any exposed must not exceed
(coveralls and long-sleeved jacket; same level of skin skin. IDHL levels.
hooded, one or two piece chemical protection since The types of air contaminants ¢ The atmosphere
splash suit; disposable chemical- the atmospheric have been identified, must contain at
resistant one-piece suit). contaminants, concentrations measured, and least 19.5

o Inner and outer chemical-resistant splashing liquid, a canister is available that percent oxygen.
gloves. or other direct can remove the contaminant.

¢ Chemical-resistant safety boots/ contact will not All criteria for the use of
shoes. adversely affect, air-purifying respirators are

o Hard hat. or be absorbed met.

® Two-way radio communications. through exposed

o Splash resistant clothing (Tyvek) skin.

OPTIORAL:

® Disposable boot covers.

e Face shield.

¢ Escape mask.

¢ Long cotton underwear.

D RECOMMENDED : No respiratory The atmosphere contains no e The atmosphere
® Coveralls. protection. known hazard. must contain at
¢ Safety boots/shoes. Minimal skin Work functions preclude least 19.5
o Safety glasses or chemical splash protection. splashes, immersion, or the percent oxygen.

goggles. potential for unexpected ® Coveralls
o Hard hat. inhalation of or contact with

hazardous levels of any

OPTIONAL: chemicals.
® Gloves.
o Escape Mask.
® Face chield.
e Disposable coveralls (Tyvek/Saranex

or aprons)
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S8ECTION 7.0 MATERIAL HANDLING PROGRAM

7.1 HAZARDS

Hazards associated with materials handling during operation of the
SEP site are identified below. After more information becomes
available for equipment design, layout, and construction, more
specific materials handling precautions will need to be identified
through the OSA or JSA procedures. The potential for personnel
injury during SEP site operations may be related to the following
operations or processes:

° Truck, crane and forklift operations

J Moving and unloading equipment on trailers

° Handling equipment in containers, and removing packaging from
the equipment

° Use of slings and/or pry bars to handle and move equipment

o Use of hand tools for unloading equipment and equipment
adjustments during operations and maintenance

° Operating the mixers and other equipment with moving parts

° Use of ladders and/or platforms

° Slippery (icy) conditions on ladders, platforms, equipment,
roadways, and ponds

° Use of reclaim equipment with powered motors, and suction
hoses

° Operating electric powered motors, especially under moist, or
wet conditions

° " Removing material from the trashscreen and trashbox

. Flushing equipment on ponds with pressurized water system

Personnel injury could be caused by falls while operating during
windy conditions or when ice or snow conditions exist. 1Injuries
from falling boxes or crates are always possible during handling
operations that involve the use of forklifts, trailers, or lifting
slings. Cutting injuries may occur through careless handling or
improper use of cutting tools.
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7.2

ACCIDENT PREVENTION

The following are suggestions for preventing personnel injury
during materials handling.

]

Identify and post hazardous work areas.

Do not enter hazardous work areas unless required by your job
duties.

Use safety equipment to limit hazards.

Know the location of emergency and safety equipment including
eye wash stations, safety showers, fire extinguishers, and
telephones in the work area.

Wear appropriate personal protective equipment (protective
clothing, gloves, hardhats, eye protection, respiratory
protection, safety shoes, etc.) as noted in Chapter 6 of this
plan.

Do not operate a forklift or hoisting and rigging equipment
without proper training and current license. Learn crane
operating limits, and do not l1ift loads over personnel.

If ground is snow-covered or icy, suspend unloading, moving,
and other forklift and vehicular operations. Upon approval,
commence operations under the direction of health and safety
representatives. Prerequisites for approval may include
removal of snow or ice, spreading of sand and/or salt, and use
of proper vehicle equipped for snow.

Prevent use of defective equipment by visual examination of
equipment for wear and tear before use, according to
applicable health and safety guidelines.

Use only properly grounded electric power tools, lighting, and
equipment, according to health and safety guidelines. This
might include proper grounding, double-insulated tools, or
ground-fault circuit interrupters (GFCI's).

Use proper lighting during night operations, especially to
prevent slip, trip, and fall hazards due to improper lighting.
This may require special equipment and approvals from health
and safety representatives.

Maintain dry surfaces when working with electricity. Turn off

electric power service to prevent energizing potentially
hazardous (e.g. wet) areas
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Maintain the work area in a neat and orderly condition, and in
accordance with the building housekeeping plan.

Return all tools, equipment, and supplies to their proper
place after use.

Be familiar with the operation of equipment including pumps,
material handling equipment, motors, mixers, tanks and related
power supply systems.

Maintain familiarity with health and safety procedures.

Complete and understand all applicable health and safety and
related plant training courses.
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SECTION 8.0 DECONTAMINATION

8.1 INTRODUCTION

The objectives of decontamination are to remove hazardous
substances from workers and equipment; to assure compliance with
DOE order 5480.11 and OSHA standards (29 CFR, 1910.120); and to
preclude the occurrence of related adverse health effects. This
chapter specifies decontamination techniques for the SEP site.

The principal health effects which could be associated with
inadequate decontamination procedures at the SEP site include skin
irritation as a result of contact with high pH water from 207C;
exposure to small quantities of mixed solvent vapors and/or cyanide
compounds by inhalation and through the skin; and inhalation and/or
spread of radiological materials. Proper decontamination is also
an important means of public health protection through the
isolation of contaminants to prevent radioactive materials from
being carried off-site to one's residence or other facilities.

Decontamination procedures will differ slightly between the
stabilization operations based on the amounts of contaminants
identified, the actual processes used, and the mobility of the
contaminants.

8.2 COMMON PROCEDURES FOR SEP_ AREAS

Reusable items will be monitored for radiological contaminants and
visual contamination to verify that they have been adequately
decontaminated. The absence of radiological contamination is
defined as less than or equal to that for an uncontrolled area per
Table 10-3 as measured with radiation survey instruments capable of
detecting these levels. Disposable products shall be contained in
drums or crates as hazardous waste, or restricted to the exclusion
zone.

Reusable products may be cleaned in the CRZ (contamination
reduction zone) and dried on-site for re-use at a later time. No
material may exit the exclusion zone before being either
decontaminated and verified as such or contained. Respirators will
be returned to the Plant Laundry for cleaning every 30 days or as
needed.

All wash solutions used for decontamination shall be contained in
tubs, pans or drums, and returned to the appropriate pond (or
clarifier) and used as process water for the mixing of rfuture
batches of concrete half-crates. Containers will be designated for
process waste and used for no other purpose.
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The actual removal of PPE within the CRZ shall consist of the
following protocol:

1. Remove visible debris or 1liquids on PPE with disposable
towels.

2. Remove tape
3. Remove outer boot covers

4. Remove outer gloves

5. Remove or cut off disposable coveralls and disposable Oak
Ridge (plastic) boot covers (if utilized)

6. Survey for radiological contamination, before stepping out of
the CRZ into the clean area

7. Remove mask, wipe off with disposable towels

8. Remove inner gloves

Be certain to roll coveralls off inside out to prevent skin
contamination.

All equipment (decontamination, process, and sampling) will be
subjected to smear sampling by the RPT to confirm the effectiveness
of radioactive decontamination. All contaminated disposable
sampling and decontamination equipment, will be segregated into
like materials (e.g., PPE, equipment, etc.) and placed into a clear
plastic trash bag (provided by EG&G). The bag will be sealed with
tape, labelled as solar pond sampling waste and a date put on the
label. The bagged solid wastes will be drummed and managed by EG&G
waste operations personnel, by IDC code.

8.3 PREVENTION OF CONTAMINATION

Workers shall minimize contact with potentially contaminated"
products. Minimization efforts shall include:

° Avoiding stepping into product unnecessarily

° Covering instruments and tools and work area floor with
plastic when possible

° Utilizing engineering controls to the extent possible to
prevent/control dust emissions

° Minimizing splashing

. Controlling access points
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° Keeping area clean and removing spilled material promptly

° The use of equipment and tools to minimize contact with the
materials

° Use of RFP lockers, change rooms, and clothing

o Mandatory showers at the end of the work shift for field
personnel

8.4 DECONTAMINATION EQUIPMENT

Table 8-1 describes suggested equipment and supplies for On-site
decontamination.

8.5 EQUIPMENT DECONTAMINATION

Small tools, instruments, and other pieces of equipment are to
remain within the contamination reduction 2zone until they are
adequately cleaned and confirmed to be free of radiological
contamination (Table 10-3, Uncontrolled Area alpha and beta/gamma
radiation contamination control 1limits) and visible residual
contamination. Small items should be cleaned with dry wipes if
possible to facilitate the alpha survey  necessary for
decontamination verification.

Large pieces of equipment such as forklifts will be frisked with
radiation survey instruments and dry wiped as needed to meet
radiological decontamination standards. Such equipment should be
rinsed with clean water and/or steam and inspected by the RPT prior
to being transferred from the pad. Equipment leaving the
Controlled Area will be monitored as stipulated in EG&G - Rocky
Flats procedures HSP 18.10.

Equipment decontamination will be conducted in Level C or modified
Level D PPE.
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TABLE 8-~-1

EQUIPMENT FOR DECONTAMINATION OF PERSONNEL AND
PERSONAL PROTECTIVE CLOTHING AND EQUIPMENT

. Drop cloths of plastic or other suitable materials on
which heavily contaminated equipment and other protective
clothing may be deposited.

] S8oap solution to remove contaminants.

. Plastic wash tub for cleaning small items.

L Long-handled, soft bristled brushes to help wash and
remove contaminants from equipment.

] Kimwipes for wiping protective clothing and equipment.

o Lockers and cabinets for storage of decontaminated

clothing and equipment.

° Metal drums or plastic bags for solid waste (e.g., used
Kimwipes).

° Collection containers, such as large plastic bags, drums,
or suitably lined trash cans for storing disposable
clothing and heavily contaminated personal protective
clothing or equipment that must be discarded.

L] Emergency shower in Permacon units and personnel shower
facilities.

° 8oap or wash solution, and disposable or cleaned towels,
for the change room showers.

® Lockers or closets for clean clothing and personal item
storage.
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SECTION 9.0 MEDICAL SURVEILLANCE

9.1 INTRODUCTION

The medical surveillance requirements of the OSHA standards (29
CFR, 1910.120(f)) provide the framework for a medical monitoring
program for workers in hazardous waste and emergency response
operations. The standard includes provisions for baseline,
periodic, and termination medical examinations to monitor for
potential exposures to hazardous material.

In general, the principal objectives of the medical surveillance
program are to:

° Provide respirator certification as required under 29 CFR
1910.134
] Determine an individual's ability to perform work while

wearing protective equipment

L Assist in evaluating the adequacy of the personal protective
equipment prescribed.

° Establish a physiological baseline necessary to assess the
degree and/or effects of exposure to hazardous materials

) Provide data for future epidemiological studies and
evaluations

9.2 FREQUENCY OF MEDICAL EXAMINATIONS

Subcontractors meeting the requirements of 29 CFR 1910.120(f) and
RFP employees assigned work at the SEP site must undergo a baseline
medical examination prior to initiating On-site activities. After
the initial exam, employees must have a follow-up medical exam at
least once a year; an attending physician may suggest a shorter or
longer interval, but not in excess of two years.

RFP employees and subcontractors must also receive a medical
examination as soon as possible if the employee is injured or
becomes ill from exposure to hazardous substances on site or during
an emergency; of if the employee develops signs or symptoms that
indicate a possible overexposure to hazardous substances. All
potentially exposed employees must be trained to recognize symptoms
such as dizziness or skin rash that may be indicative of an
exposure.
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When a worker is reassigned and will no longer be exposed to
hazardous substances or terminates employment, a final medical exam

is required if the employee has not had an exam within the past six
months.

The Occupational Health Director or the subcontractor's medical
director may elect to have examinations, consultations, and/or
testing conducted on a more frequent basis. Such a decision may be
based on one or all of the following factors:

] Chemical or physical agents employees may be exposed to while
working in or around the site (See Section 3.0 "Hazard
Assessment")

L Concentration(s) of chemicals determined during area and/or
personal air monitoring

° Health effects experienced by employees that may be associated
with hazards at the site

° Acute exposure(s) as a result of an emergency

9.3 CONTENT OF MEDICAL EXAMINATIONS

The content of the medical examination will be determined by the
subcontractor's medical advisor with input from the RFP Medical
Department, and may include the following key elements:

L A complete occupational and medical history emphasizing those
signs and/or symptoms associated with exposure(s) to the
hazardous materials ‘

. Baseline bioassay of Radioisotopes

e - Smoking history

L] Chest X-Ray

U Pulmonary function test (PFT)

° Electrocardiogram (EKG)

L Blood test and analysis for metals

L Urine test and analysis for metals

° Liver function test

. Examination of eye, nose, and throat
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] Examination of the nervous system

L Examination of the spine and other musculoskeletal system
L Audiogram

o Pulse rate

o Body temperature

The examining physician will provide a written opinion of the
employee's ability and fitness to perform the required job task(s)
and wear a respirator. The physician will take into consideration,
among other factors, the fact that the employee may:

. Experience hot and cold temperature extremes as a result of
environmental conditions and/or wearing protective clothing

L Exert themselves physically as a result of performlng the
required job tasks

° Wear a respirator when required

The content of the follow-up examination and employee termination .

examination will be determined by the attending physician, with
consideration given to making comparisons to previous data;
detecting early signs of adverse health effects; and facilitating
protective measures.

9.4 AVAILABILITY OF SERVICE

The Occupational Health Department is located in Building 122. The
full staff is on duty from 7:30 a.m. to 4:00 p.m. Monday thru
Friday. The registered nursing (R.N.) staff is on duty from 6:30
a.m. Monday through 10:00 p.m. Friday. A physician and a nurse are
always on call for an emergency during off hours. Weekend coverage
(Friday 10:00 p.m. through Monday 6:30 a.m.) is provided by
emergency medical technicians (EMTs). They can be contacted at
Extension 4336 and will meet employees and subcontractors in the
Occupational Health Department or respond to the site of any
emergency.
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9.5 TRANSPORTATION FOR MEDICAL REASONS

Transportation will be arranged (if it 1is medically safe as
determined by the Occupational Health Staff) either to their home
or to an appropriate medical facility as described below:

For an emergency, call x 2911. EG&G Rocky Flats Medical/EMTs
will determine the appropriate mode of transportation for
illness/injury requiring air or ground ambulance transport.
Figure 9-1 shows the location of the Rocky Flats Plant Medical
Facility at Building 122. Figure 9-2 shows the location of
St. Anthony's Hospital North (2551 West 84th Avenue,
Westminster, CO, 303/426-2151), which handles Rocky Flats
Plant emergency cases.

Persons with minor injuries may be transported to the RFP
clinic in Building 122 for treatment.
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° For a non-emergency, if there is no medical necessity for
ambulance transport, supervisors will be asked to arrange off-
site transportation, if any.

In an incident where a worker is injured and requires non-ambulance
transport home or to an off-site medical facility, the supervisor
or designee shall accompany that person as a representative of HNUS
and be available to interface with medical providers, the Company
(HNUS) personnel, and family members (as necessary), and to provide
further transportation for the employee as appropriate.
Supervisors unable to arrange transportation on weekends or during
night work, should contact the Shift Superintendent (RFP Emergency
Coordinator) for assistance at Extension 2914 (or the emergency
Extension 2911).

9.6 MEDICAL RESTRICTIONS

The attending physician has the responsibility of assisting
management in ensuring the placement of employees in work
situations that will not create undue hazard(s) to the individual,
co-workers, plant facilities, the public, and the environment.

9.7 SUPERVISOR'S RESPONSIBILITY

The supervisor has several responsibilities pertaining to medical
surveillance. Some of these responsibilities are:

° Confirming through the Health & Safety Supervisor that
employees are fit and do not have restrictions that will
interfere with their job performance

° Recognizing signs or symptoms of cver-exposure to chemicals or
heat stress

o Sending employees for a work restriction re-evaluation
(coordinated through the Health & Safety Supervisor) if there
has been a change in the employees physical or mental
condition

. Consulting personnel files regarding employee restrictions
prior to placing a job applicant in a vacancy
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9.8 EMPLOYEE'S RESPONSIBILITY

Medical surveillance 1is not only the responsibility of the
attending physician, health & safety staff, and supervisors, but is
also the responsibility of each employee. Employees have
responsibilities similar to the supervisors in this area; some of
these responsibilities are:

° Advising their supervisors of any physical or mental
conditions which could affect work performance

o Recognizing some of the easily detectable signs of symptoms of
over-exposure to chemicals or heat stress

U Reporting all occupational injuries or illnesses immediately

° Reporting to the Health & Safety Supervisor for coordination

with the EG&G Occupational Health Department to have
limitations verified or restrictions imposed (Restrictions
recommended by an off-site physician must be presented in
writing to the Occupational Health Department)

L Reporting to the designated location for medical re-evaluation
as scheduled

9.9 WORK PRACTICES

Work assignments may require temporary or permanent modification of
job duties based on physical, mental, and environmental factors.
The attending physician will perform a medical assessment; and
communicate the need for medical restriction in writing to the
Health & Safety Supervisor.

9.10 MEDICAL RECORDS

All medical information will be included in the individual's
confidential medical file, including laboratory reports, EKG
reports, X-Ray reports, health histories, physical examinations,
letters, and reports from the employee's personal or referral
physician. A physician's fit-for-work statement will be maintained
in the field office as verification of compliance with OSHA

regulations, and to verify an individual's suitability for assigned
work duties.
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9.10.1 RELEASE OF MEDICAL RECORDS AND MEDICAL INFORMATION

The personal medical information obtained through the HNUS medical
surveillance program shall be treated as strictly confidential, and

may be released only through adherence to the HNUS corporate
guidelines.

Consistent with this policy, all personnel will be requested to
complete a "Medical Record Release Authorization" form and submit
it to the examining physician with a completed medical history
questionnaire at the time of the exam. With this release, the
examining physician will be able to inform each employee and
project management of an individual's physical status and ability
to perform assigned job tasks on the project site with or without
any specified work restrictions.

SECTION 10.0 HEALTH & SAFETY MONITORING

10.1 INTRODUCTION

The health and safety monitoring procedures associated with site
operations include those for chemical contaminants and for

radiological contaminants. The objectives of the monitoring
program are:

L To characterize any dust, mist, fumes, gases, and vapors
present in work areas and immediately outside the perimeter of
the site

L] To acquire sufficient quantitative data which will be used to

determine appropriate levels of personal protective equipment

o To identify conditions that may be immediately dangerous to
life or health

By contractual agreement, EG&G will provide radiation monitoring,
and health hazard monitoring. EG&G health and safety organizations
are also charged with definition of health hazards. Identified
hazards will be controlled by the coordinated efforts of EG&G
operations and health and safety staff, the HNUS Health & Safety
Supervisor and Operations/Maintenance Supervisor.

10.2 CHEMICAL RELATED AIR MONITORING

10.2.1 SAMPLING STRATEGY

Breathing zone samples will be collected from workers - .th the
maximum potential for exposure to airborne materials.
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10.2.2 MONITORING

Based on waste materials analyses, sampling during related
operations, and industrial hygiene references and regulations,

personnel breathing zone samples of the following compounds will be
evaluated:

. Inorganics:

Hydrogen Cyanide (may occur if 207C Pond materials are acidified)
Hydrogen Sulfide (may occur if ponds are in an anaerobic state)

'Y Metals:

Arsenic
Cadmium
Chromium
Nickel
Silver
Lead

. Organics:

Total volatile organic compounds
Tetrachloroethene

2-Butanone (Methyl Ethyl Ketone)
o Respirable and Total Dust

Other compounds may be monitored based on continuing

evaluation by EG&G Industrial Hygiene and HNUS Health & Safety
Supervision.

Noise exposure will also be evaluated through area noise
surveys, and personnel noise dosimetry.

10.2.3 PROCEDURES

Personnel breathing zone sampling will be in accordance with
provisions set by the Occupational Safety and Health Administration

(OSHA) and the National Institute for Occupational Safety and
Health (NIOSH).

Employees will be notified of air sampling results in a timely
manner.

Area and personal monitoring for compounds listed above will be
performed at the start of operations, and on a regular basis

Page 103




HEALTH AND SAFETY PLAN FOR SOLAR PONDS AREA REV. 2
DELIVERABLE 750 C JUNE 11, 1992

thereafter until a sufficient number of samples are collected to
establish exposure levels, followed by periodi: sampling as
required. Initial sampling results will also ‘2 used to re-
evaluate personal protection equipment requirements.

Table 10-1 lists the equipment and calibration requirements for
sampling of the compounds 1listed above. Table 10-2 1lists the
permissible exposure limits and action leve.s for compounds which
may be present at the site.

10.3 RADIOLOGICAL MONITORING

Radiological monitoring involves the detection and measurement of
alpha, beta, and gamma radioactivity. Identified radionuclides
include Americium 241; Plutonium 239; and Uranium 233, 234 and 238.
The monitoring shall be conducted for airborne radionuclides and
surface contamination. Surface contamination on equipment shall be
monitored as stipulated in the EG&G Rocky Flats Radiological
Operating Instructions Manual.

10.3.1 RADIOLOGICAL DECONTAMINATION VERIFICATION

All persons shall have a whole body alpha scan after having contact
with radioactive materials, or prior to leaving a controlled area
when deemed necessary by the RPT or Supervisor(s). Self monitoring
is acceptable; however, persons shall be monitored by a
Radiological Protection Technician (RPT) prior to 1leaving a
Contaminated Area. Alpha activity should be less than 250 cpm
(using a Ludlum 12-1A or equivalent) or appropriate decontamination
procedures will be followed (see Table 10-3).

10.3.2 SURFACE RADIOLOGICAL CONTAMINATION SURVEYS

Radiological Engineering is responsible for overseeing routine
contamination surveys for the site to include the processing areas,
equipment used on the pad, break trailer, the pad storage areas,
and the change rooms. The frequency of such surveys is based on
the judgment of the responsible Radiological Engineer. The
specific methodologies associated with surface contamination
surveys are described in the EG&G Radiological Operating
Instruction (ROI) 3.1. Contamination control limits for alpha and
beta/gamma surface activity, as specified in the RC™ are listed in
Table 10-3.
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10.3.3 STATIONARY RADIOLOGICAL AIR MONITORING

Fixed air samplers consisting of airhead samplers will be used for
process areas, tent, permacon and ambient air monitoring.
Radiological Engineering will investigate the implementation of
additional air monitoring techniques as they become available for
use. The limits of acceptable airborne radioclogical particulate
exposure are referred to as Derived Air Concentrations or DACs.
The DAC's are for radioactive materials found in the SEP area are
listed in Table 10-4. Should exposure exceed 10% of the DAC, Level
C protection shall be required. The methodology of Routine Air
Sampling is described in EG&G Rocky Flats Radiological Operating
Instruction (ROI) 4.1.
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SAMPLING INSTRUMENTATION

EQUIPMENT

Constant flow air
sampling pumps

Hydrogen cyanide
Ammonia

Metals

Organics
Respirable dust
Total Dust

daily, before and
after sampling

Colorimetric tubes
(Capable of
detecting at least
1/2 of the PEL and
TLV)

Hydrogen sulfide
Hydrogen Cyanide
Organics as
applicable

NA

Photoionization
detector (PID)

Total volatile
Organic compounds,
and specific
Organics, as
applicable

daily, before and
after sampling

Sound level meter,
Noise dosimeter

Noise

before and after
use
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. TABLE 10-2

CHEMICAL PERMISSIBLE EXPOSURE LIMITS®
AND
LEVEL C ACTION LEVELS*

Hydrogen Cyanide 5 (STEL) 2.5
Hydrogen Sulfide 14 7.0
Tetrachloroethene 170 85
2-Butanone (Methyl Ethyl Ketone) 580 295
Total volatile Organic Compounds -—-- 1-5 ppm!
(as isobutylene)?
Total Dust 10 5
Respirable Dust (as Quartz) 0.1 0.05
Arsenic 0.2 0.1
Cadmium 0.05 0.025
Chromium 0.5 0.25
Nickel 0.1 0.05
Silver 0.01 0.005
Lead 0.05 0.025
° All concentrations in milligrams per cubic meter (mg/m’) unless otherwise indicated.

! PELs from OSHA 1810.1000; TLVs from ACGIH "Threshold Limit Values and Biological Exposure Indices for

1981-1992.

Calibrated for isobutylene (or other organic vapor as identified by EG&G).

Exposure above action levels are not anticipated;
action level contamination concentrations occur.
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TABLE 10-3

RADIATION CONTAMINATION CONTROL LIMITS

—

TABLE I: ALPHA LIMITS

Area Removable
Total Fixed
Smears | Swipes Pk%s 5%%%;;?}8
(dpm/100cm’) (dpm) pm
Uncontrolled 20 N/A 3009
Controlled 20 N/A 3009
Radiological 200 500" 3000%

TABLE II: BETA/GAMMA LIMITS

Area Removable Total Fixed Plus
Smear ) Removable
(dpm/100cm”) .
(dpm/100cm’)
Uncontrolled 200 5,000m
Controlled 200 5,000?
Radioclogical 1,000 s,000”

Source:

Minimum detectable activity using the Ludlum Model 12-1A with air proportional detector. Total
Efficiency (instrument and detector) is 50%. 250 cpm equals 500 dpm. No activity per area is
specified since swipes are not used to quantify activity levels.

300 dpm/100cw’ is the DOE limit for Uncontrolled and Controlled Areas. 3000 dpm/100 cm’ is the DOE
limit for Radiological areas. The minimum detectable activity using the Ludlum Model 12-1A with air

proportional detector of approximately 50 cm' is 1000 dpm/100 cw’ which corresponds to a 250 cpm
instrument meter reading.

5000 dpm/100 co? is the DOE limit for Uncontrolled and Controlled Areas and is the Rocky Flats limit
for Radioclogical Areas. The minimum detectable activity (MDA) using the Ludlum Model 31 rate meter
with the 44-9 pancake (M detector is 5000 dpm/100 cx*. This corresponds to a meter reading of 200 cpm.

The maximum allowed background for this MDA is 100 cpm with the instrument range switch on the X1
setting.

RADIOLOGICAL OPERATING INSTRUCTIONS: Performance of Surface Contamination Surveys. ROI 3.1, Page 17
of 24, December 6, 1890,
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TABLE 10-4

RADIONUCLIDE DERIVED AIR CONCENTRATION LIMITS
FOR OCCUPATIONAL WORKERS

Source: U.S. Department of Energy, Derived Air Concentrations (DAC) for Controlling Radiation Exposure to
Workers at DOE Facilities, DOE-S5480.11, Issued 12/21/88.
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10.3.4 PERSONAL DOSIMETRY

Radiation monitoring will be provided by EG&G. This includes
external and internal dosimetry.

10.3.4.1 EXTERNAL DOSIMETRY

HNUS workers with regular duties at the worksite will be assigned
a radiation dosimeter by EG&G. The dosimeter will be specifically

assigned to an individual. A dosimeter with a picture
identification will be provided for workers who are on-site on a
regular basis. An annual report of personal radiation exposure

will be provided by EG&G to HNUS and will be made available to the
individual. Visitors to controlled areas will receive a non-
picture dosimeter from EG&G. Guidelines for the use and handling
of dosimeters are shown on Table 10-5.
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TABLE 10-5

GUIDELINES

FOR THE USE AND HANDLING

OF DOSIMETERS

[ | Dosimeters
body

[ | Dosimeters

[ | Dosimeters
board when

[ | Dosimeters
mistreated

| Dosimeters

|| Dosimeters

must be worn on the front upper torso of the

are not allowed to exit the plantsite

are to be stored on the designated storage
not in use

must be handled with care and not dropped or
in any manner

shall not be allowed to traverse through X-Ray

screening devices as this will artificially elevate the
dosimeter readout

[ | Plastic cards, keys, or other objects shall not be worn
directly in front or behind the dosimeter badge

must be returned to the Dosimetry Laboratory

in building 123, or left with your supervisor at the end
of your work at the Rocky Flats Plant
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10.3.4.2 INTERNAL DOSIMETRY

HNUS personnel will be required to :ubmit a bioassay sample before
and after the processing phase of the project. Individuals
involved in radiation contamination incidents (skin and/or wound
contamination and possible inhalations) may be required to undergo
additional testing and sampling per EG&G procedures as indicated on
Attachment 10-6. The Radiological Protection Incident Report Form
RF-46988 will be completed, along with the Radiological Deficiency
Report (RDR), after each incident, and provided to EG&G and HNUS.
EG&G will provide this service to HNUS.
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RADIOLOGICAL OPERATING INSTRUCTIONS

rounds and Skin Contamination

REV.2
Juno )3, 1

ROI 2.3, Rev,.
Page 8 of 9

February 04, 1991

RADIOLOGICAL PROTECTION INCIDENT REPORT

MMDD YY

IO OLII0

T11J OoTd

* BLOG DATE

TIME

AREA

HADIOLOGIC‘AL PROTECTION INCIDENT REPORT

(PERSONNEL CONTAMINATION, WOUND COUNTS, POSSIBLE INHALATIONS)

(Typa or prirt neaily in BLACK ink. Instructions. toom tor comments on back)

992

3

Employee - Last Name, int. (print)

N
Empioyee # {Organization

Supervisors Nama (print)

Survey Instrument Serial # Oate CalJSource Checked
Sent to Megwav Woung Oescripuon Respitatory Protection | Representalive Sampte {gpm)
Int. Cosimetry
Al Hours For | Laceration None Nasal SwatvBlow: Yes No
Wound Count ‘Punciure Hatt Mask Type of atenatl Involved
Body Count Abrasion Full Face Mask (Pu. Am, eic.)
Decontamination Burn Supphied Air {oxide. meial, etc.)

MARK INITIAL AND RESIDUAL
SKIN CONTAMINATION LEVELS
QUTSIDE QF BQDY OIAGRAM.

USE ARROWS TO INDICATE
EXACT LOCATION QF
CONTAMINATION ON BOOY.

MARK LOCATIOM OF WQUNO
WITH (X) ON BODY DIAGRAM.

CIRCLE RESIDUAL
LEVELS OF CONTAMINATION.

DECONTAMINATION CQM-
PLETED IN BUILDING?

YES NO

Repaneg By (print below)

{sign below)

Employee # | Dale (mm.ad.vy)

RPT

RO SUPERVISOR

AF-46988 (Rev. 12/30) Destroy Previous Issues

Figure 10-6

Radiological Protection Incident Report
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11.1

S8ECTION 11.0 TRAINING

INTRODUCTION

All field personnel are required to have completed as a minimum:
a 24 or 40-Hour OSHA 29 CFR 1910.120 health and safety course and
appropriate annual 8-Hour health and Safety refresher training.The
specific training required for a site worker will be dependent on
the following work activities or location:

Working within the established site control zones for the
Solar Ponds in level "D", (24 hour).

Working within the established site control zones for the
Solar Ponds while wearing a respirator/level "C" (40
hour)

Working outside the established site control zones for
the Solar Ponds, in support of treatment operations,
regardless of respiratory protection (24 hour).

Tables 11-1 and 11-2 summarize the training requirements in OSHA 29
CFR 1910.120 for work within the Solar Pond site control zones, and
for work on the treatment operations. EG&G subcontractors will
receive a variety of training from EG&G Rocky Flats in specific
operations and related health and safety at the Rocky Flats Plant
per the guidelines on Figure 11-1.
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TABLE 11-1 :
TRAINING REQUIREMENTS FOR .SOLAR POND SITE CONTROL ZONES

Routine or Yes Yes’ Yes N/A

Occasional Site

Worker Yes
Routine or Yes N/A N/A N/A N/A

Occasional Site
Worker (Support

Zone)
On-Site Supervisor Yes Yes" Yes Yes Yes
Vvisitor'? Yes N/A Yes N/A Yes

e Level A or B PPE

¢ Level C PPE Yes Yes N/A N/A Yes

e Level D or No PPE Yes N/A N/A N/A N/A

All visitors should be issued and instructed in the use of required

personal protective equipment (PPE), receive a site-specific safety
briefing, and be escorted by training personnel.

Visitors are not directly involved with hazardous waste operations

(e.g., management, audit, and oversight personnel). Visitors include
those covered and not covered by OSHA.

24-hour training is adequate for these workers only for entry into areas
where Level D PPE is sufficient. For routine workers, area must also
have been monitored and fully characterized.

Supervisors of general site workers who require only the 24-hour course
need only take the 24-hour initial and 8-hour supervisor courses.
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TABLE 11-2
TRAINING REQUIREMENTS FOR
TREATMENT AT SOLAR PONDS AREA FACILITIES

peration/Personnel Superviso
e General Site Yes Yes N/A N/A Yes
Worker
e Supervisor Yes Yes N/A N/A Yes
e visitor'? Yes N/A N/A N/A N/A

All visitors should be issued and instructed in the use of required

personal protective equipment (PPE), receive a site-specific safety
briefing, and be escorted by trained personnel.

Visitors are not directly involved with hazardous waste operations

(e.g., management, audit, and oversight personnel). Visitors includg
those covered and not covered by OSHA.
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11.2 SUPERVISED FIELD EXPERIENCE

The type of field experience required is based on the type or
initial training obtained.

° 40 Hour OSHA trained needs 3 days field experience
documentation.

) 24 Hour OSHA trained for work within the Solar Pond Site
Control Zones needs 1 day field experience,
documentation.

° 24 Hour OSHA trained for work related to treatment
operations, does not require field experience
documentation.

11.3 RADIATION WORKERS' TRAINING

As required by DOE Order 5480.11, a course designed to improve the
understanding, implementation and practice of standard industry
radiation safety procedures is required for radiation workers,
including subcontractors working with low-level mixed waste. EG&G
provides this course to train workers in the use of protective
clothing and decontamination procedures for equipment.

11.4 HAZARD COMMUNICATION TRAINING

Workers handling chemical materials will receive hazard
communication training.

11.5 EMERGENCY RESPONSE TRAINING

Training of emergency response personnel is only applicable to
those individuals responsible for true emergency response.
Emergency response is defined by OSHA as a "coordinated response
effort . . . to an occurrence which results, or is 1likely to
result, in an uncontrolled release of a hazardous substance" (29
CFR 1910.120). Responses to incidental releases of hazardous
substances where the substance can be absorbed, neutralized, or
otherwise controlled at the time of release by employees in the
immediate area, are not considered emergency response efforts.

EG&G Rocky Flats will provide Emergency Response personnel in the
event that it becomes necessary.
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11.6 TASK TRAINING & RELATED HEALTH & SAFETY TRAINING

EG&G and HNUS provides specific task training to field operators
and site workers on the basis of their responsibilities. Figure
11-1 lists the general courses for site personnel. In addition,
the Site Health & sSafety Plan, OSAs, JSAs, and engineering/
operations manuals will be utilized for field training. This is
sometimes accomplished through a "pre-evolution" meeting at the

beginning of the work shift. The form in Figure 11-2 will be used
to document HNUS HASP orientation.

11.7 DOCUMENTATION

Records will be maintained for all health and safety training
programs attended by site personnel at the HNUS project office.
EG&G will also have a record of on-site courses attended by
subcontractors working on the Solar Ponds Project.
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HALLIBURTON NUS TRAINING GUIDELINES-SOLAR PONDS PERSONNEL
OSHA = PHYSICIAN BLDG RCRA RCRA RESP RAD GET-SUB LO/TO SITE DOSIMETER HAZ HEARING
TRAINING * STMT INDOC CBT oIT INDOC WORKER CONTRACTOR BRIEFING SAFETY ORIENT COMM CONSV
BRIEFING

Caxcgory A X X X
Visitors/Obscrv
Catcgory B X X X X X
Toch Oversight
Cacgory C X X X X X X X X X
Engincers & Construction
Cagory D X X X X X X X X X X X X X
Project Supcrvisor
Cascgory E X X X X X X X X X X X X X
Openations Maintcnance

* Training and statement to be provided by HNUS or Subcontractors.

Figure 11-1
HALLIBURTON NUS SOLAR PONDS PERSONNEL HEALTH & SAFETY TRAINING GUIDELINES
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DOCUMENTATION FORM FOR HEALTH & SAFETY PLAN ORIENTATION

8ITE: EG&G Rocky Flats Plant PROJECT: Solar Ponds Waste
: Processing
Golden, Colorado

-

I have received training on, or read, the Health & Safety Plan for
the Solar Ponds Area, and understand and agree with the information
that is set forth in this Health & Safety Plan (plus attachments).
I also understand that the Health & Safety Plan is available for
review and reference throughout the project duration.

Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Verified By: DATE:
Trainer
Figws 112

DOCUMENTATION FORM FOR HEALTH & SAFETY PLAN ORIENTATION
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SECTION 12.0 NEW TECHNOLOGIES

12.1 INTRODUCTION

OSHA requires that the operator of treatment, storage and disposal
(TSD) facilities develop and implement procedures ‘for the
introduction of "effective new technologies and equipment developed
for the protection of employees" [29 CFR 1910.120(0)]. New
products and techniques must be evaluated by employers before they
are implemented on a large scale.

12.2 PROGRAM IMPLEMENTATION

EG&G has an extensive health, safety and environmental protection
program made up of multiple departments with specific areas of
expertise. A representative from each of the health and safety
divisions is assigned responsibility for the SEP site. Each
representative is responsible for providing a safe work environment
by actively seeking ways to improve safety at the site. Each
department (i.e., Occupational Safety, Industrial Hygiene,
Radiological Engineering) participates in national conferences and
seminars in which products and technology are demonstrated and
studies of effectiveness are reviewed. Vendors of health and
safety equipment are encouraged to present new products to the
appropriate department representatives. In addition, EG&G is
active in the research and development of new products and
technologies through specific government contracts.

Furthermore, EG&G is utilizing the services of HALLIBURTON NUS, a
world leader in cement technology, to stabilize mixed waste from
the SEPs. In addition, HNUS is wusing subcontractors with
specialized expertise germane to the SEP project. This project
requires the use of high volume grout mixing and pumping
technology; development of statistically-based process control; and
on-site installation of a fully-equipped mixed waste laboratory.
All waste will be treated to remove hazardous waste characteristics
as measured by the TCLP (Toxicity Characteristic Leaching
Procedure) test to create a waste form that is acceptable for
transportation to, and disposal at the Nevada Test Site. This
project, which may chart the course for similar high volume DOE
mixed waste stabilization projects, emphasizes waste sampling and
analysis, quality assurance, equipment selection and process
control. It is the largest mixed waste stabilization project ever
undertaken. Engineering controls are described in Section 6.2.
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12.3 METHODS OF EVALUATION

OSHA requires that efforts in the area of new product and
technology evaluation be documented and made available to the OSHA
inspector upon request. Table 12-1 lists the Departments which are
responsible for evaluation of specific products and technologies.
The listed EG&G departments will develop and maintain new products
and technologies associated with the SEP stabilization project.
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HAS PLAN FOR SOLAR PONDS WASTE PROCESSING ARFA oy
DELIVERABLE 750C JUNE 11, 1992

CCH Drum Being Unloaded into
Hopper of the Discharge Trailer

Cover minimizes Dust Emmissions Hydraulically Driven Submersible Pumps

take surface water and discharge downward Rigid Members connect each ol the pontoon pump units

onto the bottom surface of the pond agitating connected with hinged pins to provide axial movement

sludge and sediment to promote CCH conlact The ‘Pump Line’ will fraverse the pond at 1/2 10 1 fooVnunute
and pathogen destruction which effectively turns the entire volume as it progresses

Spray Bar Knocks down
Dust generated by crystal
conveyance into the pond

Air Compressor provides
Pneumatic Conveyance of
CCH crystals and Venturi provides
Suction etfect to remove latent dust
generated by emptying ol CCH drums.

‘125——;
e

g,

M,

In-Situ Chlorination of B-Series Ponds

Owner: Department of Defense, US Government Elevation View-Partial
Operator: EG & G

Contractor: Halliburton NUS
SubContractor: Lefco Environmental Tech.

jm = w = ]
012345678
Scale in feet

(approx)




< PLAN FOR SOLAR PONDS WASTE PROCESSING AREA

Air Compressor Conveys CCH crystals with pneumatic conveyance

and removes latent dust through venturi suction effect.

REV.2

JUNE 11, I'

Pick Up Truck moves ‘Pump Line' by

[l “*— attached cable and CCH Discharge Trailer

EGG Fork
Lift provides
CCHdrums
as needed

and removes
used drums
to disposal
area.

Fixed or
Moveable
Bollard
Cable Reels
provide return
tension on
‘Pump Line’
assembly

CCH Discharge Trailer has an manual )
unloader of the CCH drums into hopper.
CCH crystals are free flowing and will be conveyed
with air conveyance through a venturi to remove
>HF1 latent dust from emptying the CCH drums.
/ Rigid Connecting Members are supported by
ﬁ Intermediate Floats and ali connections are
Hinged to provide axial veritcal movement.
= 6" Submersible Centrifugal Pump
Hydraulically Oriven on Pontoon Floats
z Circles Indicate Minimum Subsurface Plume Generation
In-Situ Chlorination of B-Series Ponds
g Plan View
Owner: Department of Defense, US Government
5 Operator: EG &.G 05 15 25
Contractor: Halliburton NUS Scale in feet
SubContractor: Lefco Environmental Tech. (approx)

Movement estimated to be between

=11 — 1/2 to 1 foot per minute. Single pass
T = on the pond will take approx. 4 hours.

n 7
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HAS PLAN FOR SOLAR PONDS WASTE PROCESSING AREA REV.2
DELIVERABLE 750C JUNE 11, 1992
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sludge Buster Specifications

Type: Alr Conveyance Boom System

Pipeline Diameter: 8 Inches .
Verfical Reach: 92 feet RS oot o ot tis.
Horzontal Reach at furret: 79 feet Capactty: 6000 cublc feet per minute
Tumet Access Range: 370 degrees Vacuum Breaker: Set at 22 Inches of Hg
Number of Sections: 3 Suction Une: 8 Inches )
Section 1: 29 feet Eumping Jystem:

2: 28.5 feet Type: Posittve Displacement

3: 29 feet Piston Size: 8 Inches

Output Capactty: 117 cubic yards/hour or
393 gallons/minute

Pump Pressure: 1536 psi(maximum

Contfrols: Operator can control boom
& pump from up to 300 feet away.

Power System: 400 HP Mack Dlesel Pumping Distances: 15,000 feet*
Suction Attachments:
Kings Crown' Alr Plpe

Versatile head that provides abllity to gouge away  Head attachment that enables air conveyanc
at harder, encrusted materials through boom action. 1o work In subsurface appiicattons.

Water Bigster 1-Pipe
High pressure water blasting(1-5.000psi) ing breaks  Attachment that safely sweeps clean flexible
the most difficult sludges to be pumped. membrane liners as well as existing finers.

* Distance & Quantity vary with materiat properties.

gtety; « 3 Stage Boom give pinpoint control for operator.
= Remote Control Allows pump to be worked In ‘Risk' environments.
« No Need for Labor or Operator to be exposed to contamination.
o Totally enclosed self sufficient system can work in remote areas.

Lefco Environmentat Technology Inc., 15,001 Waiden Road, Suite 203. Montgomery, Texas 77356
(409) 582-1088, Fax (409) 582-1099, 1 -800-LEFCO-88
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HEALTH AND SAFETY PLAN FOR SOLAR PONDS AREA REV. 2
DELIVERABLE 750 C JUNE 11, 1982

APPENDIX D
RECLAIM EQUIPMENT AND PROCESS FLOW

DIAGRAMS FOR 207C/CLARIFIER AND
207 A/B PONDS REMEDIATION
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HEALTH AND SAFETY PLAN FOR SOLAR PONDS AREA REV. 2
DELIVERABLE 750 C JUNE 11, 1992

Oversee maintenance of OSHA training records and physicians
fit-for-work sta:t:ments.

Perform health and safety reviews of project procedures.

Supports preparation of Job and Operational Safety Analyses.

Coordinates safety audits of the process area.

Supports periodic On-site health and safety training.

DIRECTOR, HEALTH AND SAFETY (HNUS ENVIRONMENTAL
CORPORATION)

Establishes HNUS Environmental Technologies Group (HNUS - ETG)

policies for health and safety, and implementation of
policies.

Ensures that qualified staff are assigned to perform field
health and safety functions.. :

Responsible for performance of HNUS-ETG health and safety
staff and functions.

Oversees health and safety functions through review of health
and safety plans, other pertinent documents and reports, and
On-site audits.

Ensures adequacy of Health & Safety Plans.
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HEALTH AND SAFETY PLAN FOR SOLAR PONDS AREA REV. 2

DELIVERABLE 750 C JUNE 11, 1992
C.13 LABORATORY MANAGER (ON-SITE)

Working under the Off-site Project Manager, responsible for
the safe installation and operation of the On-site laboratory.

Responsible for final testing of laboratory trailer prior to
start up.

Responsible for On-site health and safety training for
laboratory staff.

Responsible for equipment testing and checkout of all
analytical procedures, including safety aspects.

Ensures that all requirements of the laboratory health and
safety chemical hygiene plan are followed.

QUALITY ASSURANCE SUPERVISOR

Reporting directly to the HNUS Environmental Technologies
Group Director of Quality Assurance and indirectly to the
Project Manager, responsible for preparation of the Site
Specific QA plan.

During waste processing operations, ensures that the Process
Control Program (PCP), and Job and Operational Safety Analyses
provisions and all associated documentation requirements are
met.

Assists in health and safety audits in the process and
laboratory areas.

SITE HEEALTH & SAFETY SUPERVISOR

Reporting directly to the HNUS Environmental Technologies
Group Director of Health and Safety and indirectly to the
Project Manager, responsible for preparation of all required

Site Specific Health and Safety Plans.

During waste processing operations, responsible for
independently overseeing site health and safety practices.

Principal interface with the EG&G Radiation Protection Area
Management.

Coordinate required EG&G training for HNUS operations
personnel.
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HEALTH AND SAFETY PLAN FOR SOLAR PONDS AREA REV. 2
DELIVERABLE 750 C JUNE 11, 1992

Oversees compliance with the PCP during waste processing
operations.

Oversees implementation of Job and Operational Safety Analyses
during waste processing.
OPERATIONS /MAINTENANCE MANAGER

Working under the Deputy Project Manager, responsible for the
safe operation and maintenance of all process equipment.

Responsible for ensuring the safe receipt and setup of process
equipment at the HNUS Rocky Flats field office.

Responsible for safe "cold testing" of process equipment
before delivery to the Rocky Flats site.

Responsible for supervising safe installation of process
equipment On-site.

Responsible for preparation of Job and Operational Safety
Analyses. :

Assists in safety audits of the process area.

Responsible for ensuring conduct of On-site safety meetings.

RESIDENT ENGINEER

Responsible for collecting Engineering requirements including
safety that are identified by Brown & Root Engineering at the
Rocky Flats Ccmplex.

Responsible for notifying the operations/maintenance manager
and the Site Health & Safety Supervisor of any safety
precautions applicable to the process and process equipment.

Ensures engineering safety during installation of Process
Equipment.

Assists in preparation of Job and Operational Safety Analyses.

Assists in safety audits of the process area.
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Prepares all system installation packages with appropriate
safety precautions.

LABORATORY MANAGER (OFF-SITE)

Responsible to the Off-site Project Manager for performance of
the NUS-LSG Laboratory subcontract.

Responsible for preparation of the "On-site Laboratory Design
Criteria"® including applicable health, safety, and
environmental criteria.

Responsible for preparation of the "Laboratory Procurement
Package", including applicable health, safety, and
environmental specifications.

Responsible for procurement, technical evaluation, purchasing,
and expediting of all laboratory equipment, and ensuring that
equipment meets applicable safety standards.

Responsible for the preparation of all laboratory analytical
procedures, and the laboratory health and safety chemical
hygiene plan.

Staffs the On-site lab in preparation for operation, and
ensures that staff receive required health and safety
training.

CONTRACT ADMINISTRATOR

Administrates commercial aspects of all HNUS subcontracts
working with the principal technical representatives,

including the ASI Health & Safety Manager and ASI Project
Manager.

Purchasing agent for all project consumables and capital
equipment required for the HNUS office (desks, computers,

etc.) and ensures that equipment meets health and safety
standards.

PROCESS CONTROL MANAGER

Working under the Deputy Project Manager, responsible for
assisting in the development of the Process Control Plan
(PCP), including health, safety, and environmental procedures.
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BEALTH AND SAFETY PLAN FOR SOLAR PONDS AREA REV. 2
DELIVERABLE 750 C JUNE 11, 1992

Responsible for administration and implementation of the

Health & Safety Plan of the NUS Laboratory Services Group
(LSG) subcontract.

Responsible for administration and implementation of the

Health & Safety Plan of the NUS Environmental Management Group
(EMG) subcontract.

PROCESS DEVELOPMENT MANAGER

Responsible to the Off-site Project Manager for all process

development activities and associated health and safety
functions.

Prepares the Waste Sampling Plan, Waste Analysis Plan,
Standard Sampling Procedures and associated Health & Safety
precautions, in conjunction with the Site H&S Supervisor.

Overall responsibility for preparation of the "Process
Development Report" and "Process Control Plan" (PCP),
including health, safety, and environmental issues.

ENGINEERING MANAGER

Procures processing equipment using Brown & Root as the HNUS
agent while ensuring equipment meets applicable DOE, OSHA, EPA
and Rocky Flats specifications.

Principal administrator of the Brown & Root subcontract.

Responsible for preparation of all engineering deliverables

that includes proper health, safety, and envircnmental
specifications.

BROWN & ROOT ENGINEERING MANAGER

Responsible to the Engineering Manager for the preparation of
engineering deliverables that includes applicable health,
safety, and environmental specifications.

Responsible for procurement; commercial and technical
evaluations; purchasing; expediting traffic of all process
equipment required for the project; and that such equipment
meets applicable safety specifications.
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c.3

DEPUTY RESIDENT PROJECT MANAGER

Conducts On-site activities as directed by the Project
Manager.

Performs role of Project Manager when Project Manager is
absent.

Coordinates actions necessary to keep HNUS operations
efficiently running at design capacity, in accordance with
health, safety, and security requirements.

Responsible for On-site activities, including implementation
of health and safety procedures for equipment operation,
laboratory support and process control.

Responsible for maintaining project records, including health
and safety records.

Responsible for maintaining complete sets of Rocky Flats
health and safety documentation at the HNUS - Denver office.

Ensures timely and orderly health and safety reviews of
project deliverables.

Ensures that Jjob safety analyses and operational safety
analyses are completed prior to start-up of processing
operations, or changes in operations.

Takes appropriate action to correct health and safety
violations.

Ensures conduct of safety audits.

OFF-8ITE PROJECT MANAGER

Responsible directly to the Project Manager and indirectly to
the Program Manager for all off-site activities including
Process Development, Process System Engineering/Procurement
and On-site Laboratory procurement; and preparation and
implementation of off-site Health and Safety Plans.

Maintains a complete duplicate set of project records and a

second complete set of Rocky Flats issued controlled
documentation, including health and safety materials.
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C.1

PROGRAM MANAGER

Overall HNUS responsibility for the Solar Pond/Pondcrete

project and performance of the HNUS Project Team, including
Health & Safety.

Approves all changes in the project plan, cost estimate and

schedule, while ensuring that health and safety functions are
effective.

Ensures environmental protection measures are incorporated
into engineering design and equipment construction.

PROJECT MANAGER

Responsible to the Program Manéger for successful and safe
completion of the Solar Pond/Pondcrete project.

Approves all changes in the project plan, cost estimate and

schedule, while ensuring that health and safety functions are
intact.

‘Responsible for establishing and managing the Rocky Flats

Project Office, which includes a resident site Health & Safety
Supervisor.

Through the Off-site Project Manager, responsible for Process
Development, Process System Design/Procurement and On-site
Laboratory installation, including preparation of a Laboratory
Health & Safety Plan.

Responsible for On-site performance of the Site Health &
Safety Supervisor. (Ncte that the site H&S supervisor does,
however, have direct reporting line responsibility to the HNUS
- Environmental Technologies Group corporate office.)

Responsible for administration of the ASI subcontract
providing services of a Health & Safety specialist.

Responsible for the approval of all project deliverables
before transmittal to EG&G, including Health & Safety Plans.

Ensures that additions and revisions to the Health & Safety
Plans are accomplished.
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APPENDIX C

DESCRIPTION OF HEALTH, SAFETY, AND RADIOLOGICAL
PROTECTION RESPONSIBILITIES FOR HNUS
SOLAR PONDS PROJECT PERSONNEL
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storage of flammable or combustible materials, and to provide
emergency support in the eveirt of an injury or accident.

B.19 OPERATIONAL METEOROLOGIST

The meteorologist 1is responsible for constant continuous
surveillance of weather conditions at the site. In particular, the
meteorologist keeps abreast of wind and storm conditions, and
notifies EG&G and HNUS personnel at the site of adverse weather

situations that call for special precautions, or evacuation of the
operations at the site.
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related) requirements, and will define the protocols for
monitoring, clothing, respiratory protection and decontamination in
accordance with prudent health physics practices and DOE
directives. In addition, the Radiological Engineering
Representative will assist Waste Operations management in the
development, implementation, and review of any changes to
engineering controls at the SEP site. Complaints and concerns from
radiological hazards, will be addressed by the Radiological
Engineer. Serve as ALARA committee secretary.

B.15 ENVIRONMENTAL RESTORATION REPRESENTATIVE

The Environmental Restoration Representative will prepare the RCRA
spill report required within 15 days of a spill, and coordinate
RCRA closure activities at the SEP site, at the appropriate time.

B.16 PERMITTING AND COMPLIANCE REPRESENTATIVE

The Permitting and Compliance Representative will ensure that
routine RCRA internal audits are conducted at the SEP site, through
the Waste Surveillance group and will review and sign off on safe
operating procedures through the Waste Guidance group.

B.17 OCCUPATIONAL HEALTH DIRECTOR

The Occupational Health Director is responsible for the
administration of the Rocky Flats Plant (RFP) Occupational Health
Program. These responsibilities include:

° Maintaining EG&G medical records.

° Correlating exposure data to ensure that the scope of annual
physical examinations are correct.

L Issuing letters to employees concerning potential exposures to
hazardous materials based on bioassays.

B.18 FIRE PROTECTION REPRESENTATIVE

The Fire Department is responsible for minimizing the potential for
damage and injury to health and property as a result of fire. This
is accomplished by ensuring that adequate fire suppression systems
are available site-wide, that audits and inspections are conducted
to abate potentially hazardous situations such as the improper
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° Maintaining a distribution listing of all controlled copies.

J Ensuring that obsolete iocuments are remove. from circulation.

B.12 INDUSTRIAL SAFETY REPRESENTATIVE

° Reviewing operations for potential safety and health hazards;

o Recommending appropriate personal protective equipment;

J Acting as consultants to Hazardous Waste Operations;

L Reviewing health and safety programs and plans for technical
accuracy and compliance with health and safety regqgulations;
and

L Pérforming audits/inspections of Hazardous Waste Operations

procedures and operations.
B.13 RADIOLOGICAL OPERATIONS FOREMAN

The Radiological Operations Foreman (ROF) has responsibility for
providing qualified Radiological Protection Technologists (RPTs) to
the SEP site to implement the radiological monitoring program
(Section 10). The ROF must also provide oversight, professional
guidance and direction, and ensure the thoroughness and accuracy of
the RPTs. The ROF must also work with Radiological engineering to

provide guidance and implementation of the Radiological Protection
Program. :

B.13.1 RADIOLOGICAL PROTECTION TECHNICIANS

RPT practices shall be in conformance with Radiological Operating
Instructions (ROI's). RPTs will be responsible for notifying on-
site supervision when action levels are approached or reached and
for documenting all monitoring results. RPTs will conduct

monitoring and will know the action 1levels for radiological
contamination.

B.14 RADIOLOGICAL ENGINEERING REPRESENTATIVE
The Radiological Engineering Representative will define the

requirements for radiation protection for the SEP site as required
by the Rocky Flats Radiation Control Program, DOE and ANSI (and
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B.9

SITE HEALTH AND SAFETY COORDINATOR

A site Health and Safety Coordinator (SHSC) will be assigned from
the Health and Safety Department by the Health & Safety Liaison
Officer to oversee Health and Safety Plan implementation at each
Operable Unit. The SHSC will report to the H&S Liaison Officer and
will keep the Radiological Protection Site Project Manager informed
of health and safety related activities on the site. The SHSC has
the following responsibilities:

B.10

B.11

Oversees EG&G and subcontractor work to ensure that the
requirements and principles of this HASP and the Site Specific
HASPs, OSAs and JSAs are followed.

Performs audits for proper and appropriate use of PPE,
monitoring and decontamination procedures, access control and
required documentation.

Alerts the Environmental Restoration (ER) Site Project Manager
and the H&S Liaison Officer of health and safety violations at
the ER remedial project work site.

Coordinate development and review of changes to engineering
controls.

HEALTH AND SAFETY LIAISON OFFICER

Coordinates health and safety activities with the
Environmental Restoration H&S Officer and the ER Site Project
Managers.

Implements the HASP by providing and supervising EG&G Site
Health and Safety Coordinators at each designated ER site.

Prepares EG&G Health and Safety Plans (HASPs).

Supervises the EG&G Site Health and Safety Coordinators.

HEALTH AND SAFETY PLAN DOCUMENT CONTROL OFFICER

Responsibilities:

Publishing revisions or additions to the Health and Safety
Plan in a timely manner.

Providing the latest approved issue of the H&SP.
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B.6.6 CHEMICAL OPERATORS

° Reporting process equipment malfunctions.

° Reporting conditions that could result in potential worker
exposure or a release of materials to the environment.

L] Ensuring that housekeeping problems do not exist.

L ComplYing with safety and operational procedures.

B.7 HEALTH AND SAFETY AREA ADMINISTRATOR

The Health & Safety Area Administrator is responsible for the
management of a multi-discipline safety team. As the safety team
leader, the H&S Area Administrator ensures effective communications
within the H&S organization. In addition, the H&S Area
Administrator will issist SEP Site managemenrt in the completion of
Operational Safety Analyses, Job Safety Analyses, etc., in

accordance with the Rocky Flats Policies and/or Health & Safety
Procedures Manual.

The Health & Saf::y Area Administrator will:

o Implement the policies and requirements established by EG&G.

. Enforce "Stop-Work-Orders" if any operation threatens worker.

health or safety.

B.8 INDUSTRIAL HYGIENE REPRESENTATIVE

The Industrial Hygiene (IH) Representative is responsible for
implementing the chemical monitoring program (see Section 10 of
this Plan). This includes initial evaluation of the site to ensure
respiratory and clothing protection levels are adequate, and
generation of sufficient data upon which further personal
protective equipment (PPE) decisions may be based. The IH
Representative is responsible for implementing the monitoring
program for the duration of the operations at the SEP site and re-
evaluating PPE requirements, if necessary, due to changing site
conditions. In addition, the IH representative will assist Waste
Operations management in the implementation and review of changes
to engineering controls at the SEP site that could potentially
effect exposures. Finally, the Industrial Hygiene Representative
will address complaints and concerns from management and operators
at the SEP site concerning industrial hygiene at the site.
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B.S5

Interfacing with the health and safety divisions to ensure
that appropriate safety measures have been implemented at the
SEP site.

Ensuring that employees are adequately trained in the hazards
associated with the facility operation, equipment and
hazardous materials handled or utilized on site.

SHIFT MANAGERS

Responsibilities of the Shift Managers include:

B.6

Ensuring that remediation operations on the SEP site run
safely and smoothly;

Seeing that RCRA inspections are performed as required.
Reporting spills and assigning personnel to respond to spills.

Ensuring that EG&G employees are familiar with and comply with
housekeeping, safety, and operating requirements.

Promoting improvements in housekeeping and safety.
Verifying that EG&G and subcontractor personnel working at the
SEP site are fully qualified to perform the work by auditing

available training and medical surveillance records, and by
observing performance of field duties.

SITE FOREMAN

Responsibilities of the Site Foreman include:

Managing field operations.
Executing the work plan and schedule.
Enforcing safety procedures.

Coordinating protection levels with Industrial Hygiene and
Radiological Engineering.

Enforcing site control.
Documenting site activities.

Implementing emergency response and notification procedures.
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B.3

Proactively seeking ways to improve safety performance and
general housekeeping in work areas.

Providing management direction and guidance to achieve and
ensure the proper training and certification of foremen, shift

managers, salaried and hourly personnel in accordance with
EG&G policy.

Maintaining responsibility for all personnel assigned to the
complex when an emergency occurs and working closely with the
Shift Superintendent to ensure employee safety, property
safety, and minimization of loss when possible.

Serving as the single point of authority to coordinate and
facilitate any action necessary to keep the complex operating

at design capacity, safely, efficiently, and in keeping with
all security requirements.

Serving as chairperson of (or appointing a designee to chair)
the ALARA committee.

DEPUTY OPERATIONS MANAGER

The Deputy Operations Manager reports directly to the Operations
Manager and assists in implementing the responsibilities of the
Operations Manager. In addition, the Deputy Operations Manager's
safety responsibilities include:

Directing implementation of the Health & Safety Plan in the
field for EG&G activities.

Recommending additions and revisions to the Health & Safety
Plan as necessary.

Acting on EG&G employee concerns in accordance with the
procedures outlined in Plant Policies and Procedures.

Initiating appropriate action to correct E&G& safety
violations.

SITE OPERATIONS SUPERVISOR

Ensuring that specific site requirements of the EG&G and HNUS
Health & Safety Plans (e.qg., sign requirements,
decontamination facilities, etc.) are in place and operational
prior to start-up.
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B.1

B.2

PROJECT MANAGER

Single point EG&G responsibility for the Solar Pond/Pondcrete
project and performance of the EG&G project team, including
health, safety, radiological, and environmental specialists.

Ensures that key EG&G personnel with expertise in health and
safety; and environmental and radiological protection are
assigned specific tasks as applicable during the planning and
execution phases of the project.

Approves all changes in cost estimate and schedule, while
ensuring health and safety functions are intact.

Addressee and approval responsibility for all deliverables
including all health and safety plans, and health and safety
aspects of all Standard Operating Procedures (SOPs) .
Coordinates any other internal reviews for these deliverables
that may be required at Rocky Flats.

Ensuring that the SEP Health & Safety Plan is prepared,
reviewed and approved by the appropriate individuals within
the Department of Energy (DOE), the Rocky Flats Plant and
other governing agencies.

Single point responsibility for all public relations and
regulatory activities.

OPERATIONS MANAGER

The Operations Manager is responsible for all EG&G activities
associated with pond clean-up operations at the SEP site. These
activities include:

Providing management, operational direction, and technical
input to assure that all plant resources are utilized to
safely support the production facility in accordance with EG&G
policies, directives and requlations.

Performing audits of all operations as required to maintain
compliance with policies, procedures, directives, etc., with
emphasis on safety.

Ensuring all EG&G employees conform to the safety requirements
of their job through familiarity and policies, requirements,
and procedures.
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APPENDIX B

DESCRIPTIONS OF HEALTH, SAFETY AND
RADIOLOGICAL PROTECTION RESPONSIBILITIES FOR EG&G
_PERSONNEL IN SUPPORT OF THE SOLAR PONDS PROJECT
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1@-91n cexling 19 ppa (NIOSH. Pocket Guide to Chesical Hazarus. ond |
Orinting. DHHS (NIOSH} Publ. lo. 85-114. Washingten, 0.C.: U.S. Deot. ‘
af Health ano Human Services., NIOSH/Supt. of Docusents, GPO, February
1987, , ;. 140} v40EER REVIEMEDe¢ ‘
THRESHOLD LINIT VALLES ‘
Tise Weighted Avg (TWR) 10 pps, 14 sg/cu 8; Short Terw Exposure Lisit
{STEL) iS5 ppa, 2! mg/cu s (1976) [Aserican Conference of Governmental ‘
Industrial Hygiemists., Threshold Lisit Values and Biological Exposure |
Indices for 1989-1998. Cincinnati, OH: Aserican Conference of |
Governeental Industrial Hygienists, 1989. , p. 26) +#C REVIDEDH |
OTHER CCOUPATIONAL ND
PERMISSIBLE LEVELS

{HSDB] SS 17 /cf?
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. - HSDB
NAME CF SUBSTANCE HYDRDGEN SULFIDE
CRS REGISTRY NUMBER T783-06-4
MRLECULAR FORMULA H2-5 +4PEER REVIEWEDH+
~ BOILING POINT -60.33 DEG C [The Merck Index. 18th ec. Rahway,

New Jersey: Merck Co., lnc., 1983. , p. 697)
++DEER REVIEMEDH+
MELTING POINT -85.49 DEG C [The Merck Index. 18th ed. Rahway,
New Jersey: Merck Co., inc., 1983. , p. 6970
+PEER REVIEWEDH

CORROSIVITY 0

HAIRRDS SUMMARY L]
RADIATICN LINITS AND ND
POTENTIRL

TOXIC HAZRRD RATINS L]

HAN TOXICITY VALLES
Man: severe toxic effects 200 pps = 288 mg/cu a 1 min; sysptoms of
illness S8 ppm = 70 so/cu v} unsatisfactory: 20 pps = 28 s0/Cu s
{Verscnueren, K. Hanabook of Environmental Data of Organic Chemicals.

2nd ed. New York, NY: Van Nostrand Reinheld Cc., 1983, , 5. 745) +#PEER
REVIEWEDs+
HUMAN TOXICITY VALLES

Man: lethal: 600 pps/3Q sin; 802 ppa, 1msediate /lethality/
{Verschueren, K, Handbook of Environsental Data of Organic Chesicals.
end ed. New York, NY: Van Nostrand Reinhold Co., 1983, , p. 7451 HPEER
REVIENED®+

IMEDIATELY DANGEROUS TO LIFE OR HEALTH
300 ppa (NIOSH. Pocket Guide to Chemical Hazargs. 2nd Printing., DHHS
(NIOSH) Publ. No. 85-114. Washington, 0.C.: U.S. Dept. of Health and
Husan Services, NIOSH/Supt. of Docusents, GP0, February 1987. , p. 140)
HPEER REVIEWEDs+

0SHA STANDARDS
During an 8 hr work shift an esplovee may be expesed to a concentration
of hvdrogen sulfide acove 2 ppa but never apove S8 pom only for a
saxisus period of 1@ sin once and ang only if no other seasurable
exposyre accurs. /Transitional limits/ aust continue to be acnieved by
any cospbination of engineering controls. work practice, and personal
protective equipsent during the phase-in period, Sept. i, 1989 througn
Dec R, 1992. Final rule limits becose effective Dec 3!, 1992. [29 COFR
1910. 1299 (7/1/88)) *+PEER REVIEWEDH

0SHA STANDARDS
8 hr Tise~Weighted avg: 18 ppa (14 ag/cu 8}, /Final rule lisits/ shall
be achieved by any coabination of engineering controls, work oractices
and personal protective equipsent during the phase-in period, Sept |,
1989 through Dec 39, 1992. Final rule limits becose effective Dec 31,
1992. [54 FR 2920 (1/19/89)) ++PEER REVIEWED#+

OSHA STRNDARDS
15 min Short-Ters Exposure Limits: (S ppe (21 mgscu o). /Final rule
limits/ shall be acnieved by anv cospination of engineering controls
work practices and personai protective eguipsent during the pnase-in
pericd, Sent !, 1989 through Dec 39, 1992. Final rule limits becose
effective Dec 3!, 1992, (54 FR 2920 (1/19/89)) ++PEER REVIEWED®+

OSHA STRNDRRDS
Meets criteria for OSHR secical recoras rule. [29 CFR 1910.20 (7/1/88)]
HPEER REVIEWED++

NIOSH RECOMMENDATIONS
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REVIEWED#+

OTHER OCCUPATIONAL FERMISSIBLE LEVELS
Inorganic cvanige stancargs: Bulgaria 8.3 ag/cy s: Ciecnosiovakia 3-15
sg/cu a: Finlano 7 sgscu 8: Feaeral Reouniic of Gersany S5 sg/cu B8
Hungary 9.3 sgscu 83 Poland 0.3 sgscu u; Rosamya 8.3 sg/scu 8; USSR Q.3
eg/cu 8; and Yugoslavia 5 mgscu s. /Calcius, potassius. sodtus, Cyamige
salts/ [NIOSH; Criter:a Document: Hydrogen Cyanige and Cyanide Salts
p.19Q (1976) [HEW Pub. NIOSH 77-1@8) #+PEER REVIEWED++

{HSDB] 5% 16 /cf?
USER:
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- HSDB

NAME OF SUBSTANCE HYDROGEN CYRNIDE

CAS REGISTRY NUMBER 74-90-8 ,

MOLECULAR FORMULA C-H-N ##PEER REVIEMED*+

30ILING POINT 25.6 DEG C (The Merck Index. (%th ed. Rahway, New
Jersey: merck Co., Inc., 1963. . 5. 63%) #4PEER
REVIEWED®

YELTING POINT -13.4 DEG C [The Merck Index. !Oth ed. Rahway, New
Jersey: Merck Co., Inc., 1983. , p. 633] HPEER
REVIEWEDH+

CORROSIVITY Althougn HON is a weak acid and norsally not

considered corrosive, it has a corrosive effect

under two special conditions: (1) water solutions
of HCN cause transcrystalline stress-cracking of
carbon steels under stress even at roos
tesperature and 1n dilute solution; (2) water
solutions of HCN containing sulfuric acid as a
stabilizer severely corrode steel atove 40 deg C
and stainless steels above 82 deg C. [Kirk-Othmer
Encyclopedia of Chesical Technelogy. 3rd ed.,
Volumes 1-26. New York, NY: John Wiley and Sons,
1978-1984. 7i{79) 309) +EER REVIEWED+H

CORROSIVITY Liquid hydrogen cyanide will attack sose forss of
plastics, rubber, ana coatings. (Mackison, F. W.,
R. S. Stricorf, and L. J. Partridge, Jr. (eds.).
NIOSH/0SHR - Occupational Health Guidelines for
Chesical Hazaros. DHHS(NIOSH) Publication No.
81-123 (3 VOLS). Washington, DC: U.S. Government
Printing Office, Jan. 1981. , p. 21 HPEER

REVIERED#+
HAZARDS SUMMARY D
RADIATION LIMITS AND ND
POTENTIAL
TOXIC HAZARD RATING ND
HUMAN TOXICITY VALUES ND

{MEDIATELY DANBEROUS TO LIFE OR HEALTH
@ ppm, as CN [NIOSH. Focket Guide to Chemical Hazargs. 2nd Printing.
DHHS (NIOSH) Publ. No. 85-114. Washington, D.C.: U.S. Dept. aof Health
and Husan Services, NIOSH/Supt. of Documents, 6P0, February 1987. , p.
138] ##PEER REVIEWEDH+
OSHA STANDARDS
Meets criteria for OSHR sedical records rule. /Cyanide (as CN)/ (29 CFR
1910,20 (7/1/87)) ++PEER REVIEMED++
OSHA STANDARDS
8 hr Tise-Weighted avg: 19 ppa (11 sg/cu ») (skin) (29 CFR 1910. 1009
{771/87)) +PEER REVIEMED®+
| NIOSH RECOMMENDATIONS
| 4,7 pps (5 ag/cu m) cealing for 19 sin, /Hydrogen cvanide ang cyamide
| saits/ (NIOSH/CDC. :NIOSH Recomsendations for Occupational Safety and
Health Stanoards Sept. 1386. (Supplesent to Morbidity and Mortality
Weekly Report 33 No. iZ, Sept. 26, 1386) 1951 HPEER REVIEMEDH+
THRESHOLD LIMIT VALLES
Ceiling Limit 2 pps, 11 mg/cu s, skin (1988) [Reerican Conference of
Governsental Industrial Hygiemists, Threshold Lisit Values ang
Biological Exposure Indices for 1989-199@ Cincinnati, OH: Reerican
Conference of Governsental Incgustrial Hygiemists., 1989, , ;. 26) €C
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screening test 1f a quantitative test 1§ not practical. (1989-99
agootion) (Aserican Conference of Governsental [ndustrial Hvgienists.
Thresnold Lisit Values and Biolsoical Exposure indices for 1989-1999,
Cincinnat:i, OH: Aserican Conference of Governsental Industrial
Hyqienists, 1989. , . 64 ##QC REVIEMED®

OTHER OCCUPATIONAL PERMISSIBLE LEVELS
Maxisus allowable concentrations range from 19 sg/cu s (1.5 pps,
ceiling value) in the USSR, 149 ag/cu s (29 pps, TWA) in Sweaen, and
258 sgscu w (37 pps) 1n Czechoslovakia to 348 mgicu m (50 ppa) 1n the
Federal Repubiic of Gersany, Japan. Short-ters exposure lisits range
from 342 sgscu 8 (SO ppm) 1n Sweden to 1259 sg/cu s (183 ppe) in
Czechoslovakia and 1348 eg/cu a (200 pps) 1n the USA. The acceptable
lisit in Brazil is 525 sgscu u (78 ppa) for 48 hr per week, [WHD;

Environ Health Criteria: Tetrachloroethylene 0.35 (1984)) #4PEER
REVIENED++

CTHER OCCUPATIONAL PERMISSIBLE LEVELS
Maxisus allowable concentrations are 1.9 sg/cu » average per day or 4.8
1g/cu v average per 9.5 hr 1n Czecnosiovakia and @.06 sg/cu 8 average

per day 1n the USSR, [NHD; Environ Health Criteria: Tetracnioroethviene
p. 35 (1984)] ++PEER REVIEWED®+

{HSDB) SS 23 /ef?
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realth Organization, .aternational Agency for Researcn on Cancer,
1972-198S. (Multivoiume worx). 37 335 (1987)) ~PEER REVIEWED

HUMAN TOXICITY VALLES ND

IMEDIATELY DANGEROUS T3 LIFZ OR HEALTH
NIOSH has recossenged that tetracniaraethyiene be treated as a
potential human carcinogen. (NIOSH. Pocket Guide to Chesmical Hazaras.
2nd Printing. DHMS (NIOSH) Publ. No. BS-114. Washingtom, [.C.: U.S.
Deot. of Mealth ang Human Services, NIOSH/Supt. of Docusents, GPO.
February 1987, , p. 220] #+PEER REVIEWED®+

OSHR STANDARDS
Meets criteria for OSHA aedical recorus rule. (29 CFR 1910.28 (7/1/87)]
+40EER REVIEMED4

0SHR STRNDARDS
During an 8 hr work shift, an eaployee mav be exposed to a
concentration of tetrachlloroethyiene above 289 ppa (but never above
30 ppe) only for a saxisus period of S minutes in any 3 hours. Such
exposure sust be cospensated by exposures to concentrations less than
188 ppa so that the cusulative expasure for the entire 8 hr work shift
does not exceed a weighted average of {09 pps. (29 CFR 1910.1020
(7/1/87)) w+PEER REVIEWED++

NIOSH RECOMMENDATIONS
NIQSH recosaends that tetrachloroethviene pe treated as a ootential
husan carcinogen, (NIOSH/CDC. HIOSH Recossencations for Occupational
Safety and Health Stangards Sept. 1986, (Supplement to Morbidity and
Mortality Weekly Report 35 No. IS, Sept. o6, 1986) 30S) +PEER
REVIEWED®s

THRESHOLD LINIT VALUES
Time Weighted Avg (TWA) 59 pps, 239 sg/cu B; Short Ters Exposure Limit
(STEL) 200 ppm, 1368 ag/cu s (1984) [Rserican Conference of
Governaental Industrial Hygiemists. Threshold Limit Values and
Biological Exposure Indices for '989-1999. Cincinnati, OH: Rmerican
Conference of Governsental Industrial Hygienists, 1989. , p. 331 &QC
REVIEWED#

THRESHOLD LIMIT VALUES

BEI (Biological Exposure Index): Perchloroethylene in end-exhaled air
prior to the last shift of workweek is 10 pps. (1989-9@ adoption)
(Rmerican Conference of Governsental Industrial Hygiemists. Threshold
Lisit Values and Biological Exposure indices for 1989-1990. Cincinnati,
OH: Aserican Conference of Governmental Industrial Hygienists, 1989.
p. 64 #¥1C REVIEWED#+

THRESHOLD LIMIT VALLES .
BE] (Biological Exposure Index): Perchioroethyiene in blood prior to
the last shift of workweek is 1 sg/l. (1989-9@ adoption) (Rmerican
Conference of Governmental Industrial Hygienists. Threshold Lisit
Values and Biological Exposure indices for 1989-1990. Cincanmnati, OH:
Reerican Conference of Governsental Industrial Hygiemists, 1989. , ».
b4) +0C REVIEWED#+

THRESHOLD LIMIT VALLES
BE! (Biological Exposure Index): Trichloreacetic acid in urine at end
of workweek 1s 7 sg/l. The determinant is nonspecific, since 1t is
abserved after exposure to some other chemicais. These nonspecific
tests are preferred because they are easy to use and usually offer a
better correlation with exposure than specific tests. In such
tnstances, a BEl for a specific, less quantitative biological
detersinant 15 recossended as a confirsatory test. The biological
detersinant 15 an indicator of exposure to the chesical, but the
quantitative interpretation of the seasuresents 1s amdiguous. Their
BEls snould Se aoplied cauticuslv. These biolegical determinants should
be usea as confirsatory tests sainly for confirsation of exposures
ingicated Dy sepasuresents of a nonsgecifiC detersinant or as a
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NRIE OF SUBSTANCE TETRACHLORDETHYLENE
CRS REGISTRY MUMBER 127-18-4
YOLECULAR FORMULA C2-C14 «+PEER REVIEWEDS+
80ILING POINT 121 DEG C AT 760 M1 HG (Weast, R.C. (ed.) Handbook

of Chemistry and Phvsics, 6Bth ed. Borca Raton,
Florica: CRC Press Inc., 1387-1988. C-272) ##PEER
REVIEWED+
YELTING POINT -19 DES C [Weast, R.C. (ed.) Handbook of Chemistry
and Physics, 68th ed. Boca Raton, Floriga:s CRC
Press Inc.. 1987-1988. C-272) ++PEER REVIEWEDH+
CORROSIVITY Corrosion of alusinus, iron, & zinc, which is
negligible uniess water 15 present, can be
inhibited by the addition of stabilizers
{Kirk=Qthser Encyciopeoia of Chesical Technology.
3rd ed., Volumes 1-26. New York, NY: John Wiley
and Sons, 1978-1984. S(79) 7561 ++PEER REVIEWEDH
HALRRDS SUMMARY
The sajor hazargs encountereg in the use and handling of
tetrachloroethylene stes fros 1ts toxicolopic groperties. Exposure to
this colorless liquid say occur fros 1ts use as a solvent ang as an
intersediate 1n chesical syntheses. In adgdition to eye and skin
inflamsation fros contacting liquid tetrachlorsethyiene, 1inhalation of
its vapor can cause central nervous systes depression, liver necrosis,
and effects on the lung, heart, and kidney. The ACEIH recossends a
workplace Limit (TLV) of SO ppm as an 8 hr time-weighted average (TWA)
‘ with a note to prevent skin contact. Tetrachioroethylene's sweet
chlorofora-like odor may warn of its presence at a sub-TLV level of
4,68 ppm; however, to assure against exposure, it is recomsended that
self-contained breathing apparatus and full protective clothing be
worn, especially in fire or spill situations. Although considered
nonflasmable, containers of tetrachloroethylene say explode in the heat
of a fire and its vapor will decompose in contact with open flames or
red-heated saterials to yield the poisonous gas, onosgene. For ssall
fires 1nvolving tetracnloroethylene, extinguish with dry cnemical or
€02, ang for large fires, use water spray, fog, or foas. Cool
containers mith water. [f the fire 1nvoives a tank car or truck,
isolate the area for 1/2 sile in all directions. Tetrachloraethylene
should be stored in a cool, dry, well-ventilated location, awav fros
strong oxidizers, potential fire hazards, caustic soda, potash, and
chemically active setals such as barius, lithius, and beryilius.
Regulated by the IATA, tetrachlorcethylene say be shipped in tank cars,
tank trucks, and S- and S5-gallon steel druss. For ssall spills of
tetrachloroethylene, ventilate the area then take up with vermculite,
dry sand, or earth. Large spills should be diked for later disposal.
Prior to tsplementing land disposal of waste residues (including waste

sludge}, consult environsental regulatory agencies for guidance. ¢4#0EER
REVIEWED++

RADIATION LINITS AND N
POTENTIAL
TOXIC HAIARD RATING

Classafication of carcinogenicaty: |} Evigence in husans: 1nadequate;

2) evadence 1n amisals: sufficient; Overall susmarv evaluation of
‘ carcinogenic risk to humans 15 group 2B: The agent 15 possibly
carcinogenic to husans, /Fros table/ C(IRRC. Monograopns on the

Evaluation of the Carcinogenic Risk of Chesicals to Man. Geneva: world
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1 - HSDB

NAME OF SUBSTANCE METHYL ETHYL KETINE

CRS REGISTRY NUMBER 78-43-3

NVE OF SUBSTANCE METHYL ETHYL KETONE

MOLECULAR FORMILA CA-H8-0 +PEER REVIEMEDW

BOILING POINT 79.6 DEG C (The Merck Index. 18th ed. Rahwav, New
Jersey: merck Co., Inc., 1983. , p. 870) H¥EER
REVIENEDS*

MELTING POINT : -86.3 DE6 C (Neast, R.C. (ed.) Handbook of
Chemistry and Physics. 69th ed. Boca Raton, FL:
CRC Press Inc., 1988-1989, C-3531 ++PEER
REVIEWEDs+

CORROSIVITY D

HAIARDS SUNMARY ND

RADIATION LINITS RND D

POTENTIAL
TOXIC HAZARD RATING ND
HURN TOXICITY VALLES N

IMEDIATELY DANGEROUS TO LIFE OR HERLTH :
2008 pps INIOSH. Pocket Guide to Chesical Hazards. 2nd Printing. DHHS
(NIOSH) Publ. No. 83-114, Washington, D.C.: U.S. Dept. of Health and
Husan Services, NIOSH/Supt. of Docusents, GPO0, February 1987. , p. 68)
+PEER REVIEMEDS

OSHA STANDARDS
Mests criteria for OSHA sedical records rule. [29 OFR 1919,28 (7/1/87))
+PEER REVIEMED#

OSHR STANDARDS
8 hr Tise-Weighted avg: 200 ppa (590 sg/cu ») [29 CFR 1910, 1008
(771/87)] wPEER REVIEMEDH

NIOSH RECOMMENDATIONS ND

THRESHOLD LINIT VALLES
Tise Weighted Avg (TWA) 200 pps, S92 mg/cu s Short Ters Exposure Limit
(STEL) 399 ppm, 885 mg/cu 9 (1976) {American Conference of Governsental
Industrial Hygiemists. TLV's Thresnold Lisit Values for Chemical
Substances and Physical Agents ano Biologacal Exposure Indicies for
1991-1992. Cincinnati, OH: ACGIH, 1991, , p. 27) +OC REVIENEDW

THRESHOLD LIMIT VALLES
BEl (Biological Exposure Index): Methyl ethyl ketone in urine at end of
shift is 2 sg/l. (1988-8% adoption) (Raserican Conference of
Governsental Industrial Hygienists. TLW's Thresheld Linit Values for
Chesical Substances and Physical Agents and Bioiogical Exposure
Indicies for 1991-1992, Cincinnati, OH: ACBIH, 1991. , p. 66 #+GC
REVIEWEDH+

OTHER OCOUPATIONAL ND

PERMISSIBLE LEVELS

(HSDB] SS 2 /cf?
+ USER:
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ah unexpecteo Criticai excursion unless special oreventive seasures are
taken, incl uncritical configuration. neutron poisons, and
agsanistrative control, /lsotopes of uranius/ (Kirk~Othser tncvciopedia
of Chemical Technology. Ird ed.. Yoluses 1-26. New York, NY: John Wiley
and Sons, 1978-1984. 23(B3) $43) ++PEER REVIENED®

TOXIC HAZARD RATING ND

HMAN TOXICITY VALLES ND

IMEDIRTELY DANGEROUS TO LIFE OR HEALTH

3 sgscu 8 /Uranius, insoluble cospounds (as U)/ (NIOSH. Pocket Buide
to Chemical Hazaros. 2nd Printing. DHMS (NIQSH) Publ. No. 85114,
Washington, D.C.: U.S. Deot. of Health and Husan Servaces, NIOSH/Suot.
of Documents, GPO, February 1987. , p. 234) #+PEER REVIEKEDSS

0SHA STANDARDS
8 hr Tige-Weighted avg: 9.25 sg/cuy 8. /Uramius, 1nsol cspd/ (23 CFR
1910.1020 (7/1/88)) #+PEER REVIEWEDs+

0SHA STRANDRRDS
Meets criteria for OSHA sedical recoras rule. (29 CFR 1910.20 (7/1/88))
4PEER REVIBMED

NIOSH RECOMMENDATIONS ND

THRESHOLD LINIT VALUES
Tise Weighted Avg (TWR) 0.2 sg/cu s; Short Ters Exposure Limt (STEL)
8.6 sg/cu s (1976) /Uranius (natural) soluble & 1nsoluble cospounds, as
U/ (RAserican Conference of Governsental Industrial Hygiemists.
Threshoid Linit Values and Biological Exposure Indices for 1989-1990.
Cincannati, OH: American Conference of Governsental Industral
Hygienists, 1989, , p. 421 +0C REVIEWED®+

OTHER OCCUPATIONAL PERMISSIBLE LEVELS
Maxisus Rllowable Concn (MAC) USSR @.015 ag/cu » (soluble capd), Q.875
sg/cu a (insoluble capd) /Uranius cupd/ (International Labour Office.
Encyclopedia of Occupational Health and Safety. Vols. IB11. Geneva,
Switzeriand: [nternmational Labour Office, 1983. , p. 22371 +#PEER
REVIEWED#

{HSDB) SS 27 /cf?
USER:

Page A-17




HAS PLAN FOR SOLAR PONDS WASTE PROCESSING AREA

REV. 2
DELIVERABLE 750C JUNE 11, 1992
- 4SDB
NAME CF SUBSTRNCE URANILM
CRS REGISTRY NUNBER T480-61-1
MOLECULAR FORMULA U HPEER REVIENEDSs
BOILING POINT 818 DEG C (Weast, R.C. led.) Handbook of

Chesistry and Physics. 69th ed. Boca Ratonm, FL:
CRC Press Inc., .988-1989. B-141) wPEER
REVIEWED++
r2.TING POINT 1132.3 + or - 9.8 DEG C {Neast, R.C. (ed.)
Handbook of Chemistry and Physics. 69th ed. Boca
Raton, FL: CRC Press inc., !988-1989, B-141]

+4PEER REVIEWED+
CORROSIVITY ND

HATARDS SUMMARY ND
RADIATION LIMITS AND POTENTIAL

PURE URANIUM DOES NOT CONSTITUTE AN EXTERNAL RADIATION WAIARD SINCE IT
EMITS MAINLY ALPHA-RADIATION AT A LON ENERGY LEVEL. IT DOES, HOMEVER,
CONSTITUTE AN INTERNAL RADIRTION HATARD IF IT ENTERS THE BODY.
(International Labour Office. Encyclopeara of Occupational Health ang
Safety. Vols. [LII. Geneva, Switzeriand: International Lapbour Office,
1983. , p. 22381 +4PEER PEVIEWEDH

RADIATION LINITS AND POTENTIAL
DECAYS TO (234) THORILM VIA ALPHA EMISSION OF 4,2 MILLION ELECTRON
VOLTS. ([Sax, N.l. Dangerous Properties of Industrial Materials. 4th ed.
New York: Van Nostrand Reinhold, 1975. , p. 1224 ¢#PEER REVIEWEDs®

RADIATION LIMITS AND POTENTIAL ‘
There are fifteen known 1sotopes of uranmius, not counting the isomeric
state; three, (23A)uranius, (235)uranius, & (238)uranium exist in
nature. All isotopes of uramiua are instable and, as they decay, emit
alpha or beta particles. The sost stable ... isotope :s (238)uranius.
/Isotopes of uraniua/ (Kirk-Othser Encyclooedia of Chesical Technology.
3rd ed., Volumes 1-26. New York, NY: John Wiley and Sons, 1978-1384,
23183) 5131 HPEER REVIEWED+

RRDIATION LIMITS AND POTENTIAL
(238 yraniue half-tige: 4,5X1049 yr, alpha-enerpies: approx 4.2 MeV
108X, gassa-energies: 0.048 Mev %; (23S)urantus half-time: 7.1X10+8
yr, aloha-energies: 4.8-4.56 KeV, gamsa-energies 0,095 MeV 9%, 0,143
NeV 12X, 0.185 MeV SSX; (234)uranium half-time: 2.5X10+5 yr,
alpha-energies: 4,717 MeV 28%, 4.768 MeV 72%, gamsa-energies 2.851 NeV
2%, /lsotopes of uramius/ (Friberg, L., Nordberg, G.F., Kessler, E. and
Vouk, V.B. {eds), Handbook of the Toxicology of Metals. 2nd ed. Vols I,
[1.: Resterdan: Elsevier Science Publishers B.V., 19B6. V2 624] #4PEER
REVIEWED##

RADIATION LIMITS AND POTENTIAL
Radiation fros uramius has low penetration & elaborate shielding 1s
unnecessary. [Internaticnal Labour Office. Encyclopedia of Occupational
Health and Safetv. Vois. 811, Geneva, Switzeriana: International
Labour Office, 1983. , ;. 953) +#PEER REVIEWED#+

RADIATION LIMITS AND POTENTIAL
... SUSPECTED THAT RADIDACTIVITY OF ORE 3 FRESENCE CF RADON IN MINE AIR
WERE RESPONSIBLE AGENTS /IN CRUSE GF TUMORS/. (Hasilton. A.. and M, L.
Hargy. Industrial Toxicelogy. 2rd ed. Acton, Mass.: Publishing Sciences
Group, Inc.. 1974, , p. 395) +4PEER REVIEWED#® .

RADIATICON LINITS AND POTENTIRL
Large quantities of (21)uranius or (2IS)urantus that exceed the
S1N1BUB Critical mass 8av De a Nazarg decause thev say pe the source of
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Canference 57 Governsental !ngustrial Hyvgpiemasts. 1989, , 5. IT] wGC
CEVIEMED #+

TURESHOLD LIMIT VALLES
Sxcursion Lisit Secossengation: £icursions in worker exoosure ievels
say exceed three tizes tne TLY-TWR for no sore than a total af 20 min
during a work 0ay ang under no circusstances should they exceed five
times the TLV-TMR, provided that the TLV-TWR is not exceeded. (Rserican
Conference of Governsental !ndustrial Hygaemists. Thresnoid Lismit
values and Biolouical Exoasure Indices for 1989-1999. Cincinnati. CH:
Aserican Conference of Governmental !ndustrial Hygienists, 198%. , ..
o] HQC REVIEWED#

OTHER OCTUPRTIONAL PERMISSIBLE LEVELS
QOther recossendations: Austria. Belgius, Finland, Gersanv (FGRI,
Netherlangs, Switzerland ... and Yugoslavia all at @.81 sg/cu s;
Rosania- 8.895 so/cu ¢ avg and 8,815 sg/cu 3 saxasus. /Silver & cepd/
[Aserican Conference of Governmental Industrial Hygiemists.
Docusentation of the Thresnold Lisit Values and Biological Exposure
Indices. Sth ed. Cincinnaty, OH: Aserican Conference of Governsental
Industrial Hygienists, 19B6. , ;. S29) ++PEER REVIEWED#+

{HSDB] S5 9 /cf?
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NAME (F SUBSTANCE SILVER

CAS REGISTRY NUMBER TAAR-22-4

YWOLECULAR FORMALR Rg ##GC REVIEWED#e

Z0ILING POINT SPPROX 2008 DES C [The Merck Index. .3th ec.
Rahmay, New Je-tey: Merck Co., lInc., 1963. , 3.
1221) ++PEER REVIEWEDH

YELTING POINT 960,5 DEG C IThe Merck Index. i0th ed. Rahway, New
Jersey: Merck Co., .nc., 1983, , ;. 12211 +#PEER

REVIEWED+#
CORROSIVITY ND

HAZARDS SUMMRRY

The sajor hazaras encountered in the use and handling of silver stes
from 1ts toxicologic properties. Toxic by all routes (ie, inhalation,
ingestion. and dersal contact), exposure to silver (3s a finely divided
setal, or in solution) say occur from 1ts use in electroplating, as a
cosponent of photograonic saterials, :n the sanufacture of jewelry,
airrors, C31nage, pigsents, antiseotics. and 1n brazing and welding.
Effects fros exposure sav include skin or eve irritation, sild
broncnitis, setal fuse fever, ang argyria, a olue-gray discoloration of
the skin, sucous sesoranes, and eyes. Alsa, nepatic dasage has been
iaplicated with soluble silver saits. The OSHA PEL is set at a TWR of
8.21 sg/cu s. Safe levels should be saintained by the use of
engineerang controls {eg, local exhaust ventilation, or process
enciosure). In activities where over—exposure to silver may occur,
workers should wear impervious clothing, gloves, face pretection, and a
self-contained breathing apparatus. Such clothing and egquipsent should
be resoved before ieaving the worksite. Skin that becosmes contaminated
with silver should be prosptly washed. Eating and saoking should be
prohibited in silver work areas. Finely divided silver dust is
flassable. Rlso, explosive cospounds may fors when silver sixes with
acetylene, amsonia, or hydrogen peroxide. Before shipping silver,
consult with the reguiatory requiresents of the US Departsent of
Transportation. !f powoered silver or solutions of silver are spilled.
first ventilate the area, then coilect the spilled saterial (solutions
are first absorped 1n vermicuiite. cry sand. or earth) andg place in
sealed containers for reciasation. Before 1soiesenting land disposal of
silver waste, consult with enviransental regulatory agencies for
guidance. #PEER REVIEWED#

RADIATION LIMITS AND ND

POTENTIAL

TOXIC HAZARD RATING ND

HMAN TOXICITY VALLES ND

IMMEDIATELY DANGERCUS TO  ND

LIFE OR HEALTH

0SHA STANDARDS
Meets crateria for CSHA secical recoros rule. (29 CFR 191,20 (7/1/87))
HPEER REVIEWED#+

OSHA STANDARDS
8=hr Time-Weighted avg: (.81 zgscu 1) (23 CFR 1310.1080 (7/1/87))
++PEER REVIEWED#»

NIOSH RECOMMENDATIONS 0

THRESHOLD LINIT VALLES
Tise Weighted Ava (TWR) Q.1 sg/cu 8 (1981) (Reerican Conference of
Governaental Industrial Hygiemists. Thresnold Lisit Values ang
Biologizal Exocosure [naices for 198%9-1992. Ciacinnati, CH: Aserican
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. - 4SDB

NAME (F SUBSTANCE PLUTONIUN

CAS REGISTRY NUMBER 7449~07-5

NOLECULAR FORMULA Pu +PEER REVIDMED#+

S0ILING PQINT 3232 deg C /Plutonius. alcha fors/ (Weast. R.C.
{ed.) Hanabook of Chesistrv and Phvsics. b9th ea.
Boca Raton, FL: CRC Press inc.. .988-1989, B-113]
+ePEER REVIEWED#

MELTING POINT 641 deg C /Plutonius, alpha fores (Weast, R.C.
(ed.) Hanobsok of Chemistry and Physics. 53th ed.
Boca Raton, FL: CRC Press inc,, 1988-1989. B-113]
+PEER REVIEWED®+

CORROSIVITY ND

HAZARDS SUMMARY ND

RADIATION LIRMITS AND POTENTIAL
Because of the nign rate of esisson of alonha particles ano the eiesent
being specificallvy absorped by oone sarrow ... piutonius /1s/ a
radiological ooison ... ano a very gangerous racgiological hazara.
{Weast, R.C. (ed.) Handboox of Chemistrv and Phvsics. 69th ec. Boca
Raton, FL: CRC Press inc., 1988-1989, B-29) ++PEER REVIEWED#+
RADIATION LIMITS AND POTENTIAL
Plutonius 1n liguid solution 1s more likely to becose critical than
solid piutoniua. The shape of the sass sust also be considered where
‘ criticality is concerned. {Weast, R.C. {ed.) Hanobook of Chesistry and

Physics. 69th ed. Boca Raten, FL: CRC Press [nc., 1988-1989. B-29)
4PEER REVIEWED+

TOXIC HAZARD RATING ND

HMAN TOXICITY VALUES N

IMEDIATELY DANGEROUS TO ND

LIFE OR HEARLTH

OSHA STANDARDS ND

NIGSH RECOMMENDRTIONS ND

THRESHOLD LIMIT VALUES ND

OTHER OCCUPATIONAL PERMISSIBLE LEVELS
Maxiaus persissible concentration of (238)plutonius 1n air 7xi@-13 u
curie/ce; of (239)plutonius 1n airs 6x18-13 u curiesce. (The Merck

Index. 1@th ed. Rahway, New Jersey: Merck Co., Inc., 1983. . p. 1887]
HPEER REVIEWED#»

(HSDB] SS 26 /cf?
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the first tige, or for wnich a chnange 1n the “Adopted* .isting nas been
Jroposed. ‘he proposed limits should be consigereg trial l:isits that
«111 resain 1n the listing far a oer1od of at least two vears. .f,
sfter two years no evioence cowes to light that guestions the
approoriateness of the vaiues herein. the values will be reconsigered
for the °Rdopted® list. Tiae Weighted Avg (TWA} @.85 sgscu ¢ (Reerican
Conference of Governsental Industrial Hygiemists. Thresnsld Limt
Jalues and Biological Exposure Indices for 1989-1990. Cincainnati, CH:
serican Conference of Governmental Industrial Hygiemasts. 1989. , 2.
<31 +#QC REVIEWED##
THRESHOLD LINIT VALLES
Notice of Intended Change (first notice aopeared in 1989-99 ecation):
Al. Al= Confirsed husan carcinogen, (RAmerican Conference of
Gaverrgental Industrial Hygienists. Threshold Lisit Values and
Biolooical Exposure Indices for 1983-1999. Cincinnati, CH: Rserican
Conference of Governsental Industrial Kygienists, 1989. , p. 451 $3C
REVIEWED#+
OTHER OCCUPRTIONAL PERMISSIBLE LEVELS
Max allowable concn (MAC) USSR 0.5 sgscy s /Nickel, nickel oxioe and
nickel sulfides as dust/ (International Labour Office. Encvclopedia of
Occupational Health and Safety. Vols. 1811, Geneva, Switreriang:
International Labour Office, 1983, , 2. 14381 w+PEER REVIEWED#+

{HSDBY SS 1@ /cf?
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. - HSDB

NRME OF SUBSTANCE NICKEL

CAS PEGISTRY NUMBER TaAd-02-9

YOLECULAR FORMRR Ni #4#0C REVIEWED#e

SOILING POINT 2730 dea C ZWeast. R.C. (ed.} Handbook of

Chemistry ana Physics, b8th ed. Boca Raton.
Floriga: CRC Press Inc., 1987-1988. B-11@] ##PEER
REVIEWEDe#

YELTING POINT 1455 deg C [Weast, °.C. (ed.) Handbook of
Chemistry ano Physics. 58th ea. Boca Raton.
Florica: CRC Press Inc., i987-1988. B-11@) ++EER

REVIEWED#+
CORROSIVITY D
HAZARDS SUMMARY N
RADIRTION LIMITS AND ND .

POTENTIAL

TOXIC HAZARD RATINS
Classification of carcinogenicity: ') evidence 1n husans: sufficient;
2) evidence in anisals: sufficient. Overall summarv evaluation of
Zarcinogenic risk to nhusans 1s 3rouc l: The cnemical is carcinogenic 33
husans. /Fros table, nickel & nickel capa/ (IARC. Monograpns on the
Evaluation of the Carcinogemic Risk of Chemicals to Man. Geneva: Worid
Health Organizatior, [nternational Agency for Researcn on Cancer,
1972-1985. (Multivolume wark). S7 67 (1987)] «+PEER REVIEWED+

HUMAN TOXICITY VALUES ND

IMEDIATELY DANGEROUS TO LIFE OR HEALTH

‘ NIOSH has recossended that nickel be treated as a potential husan

carcinogen. (NIOSH, Focket Guide to Chemical Hazards. 2nd Printing.
DHHS (NIDSH) Publ. No. 85-114. Wasmington, D.C.: U.3. Dept. of Health
and Husan Services, NIOSH/Supt. of Docusents, GPD, February 1987. , p.
1721 HPEER REVIEWED##+

0SHA STRNDARDS
Meets criteria for OSHR sedical records rule, /Nickel, setal ang
soluble capa, as Ni/ [29 CFR 1910.20 (7/1/87)] ++PEER REVIEWED®+

OSHA STANDARDS
3-hr Tise-Weightea avg: 1.Q sascu s. /Nickel, setal ano soluble caog,
as Ni/ (29 CFR 1910.1089 (7/1/87)] ++PEER REVIEWEDH+

NIOSH RECCMMENDATIONS
NIOSH recoasends that the substance be treated as a potential human
carcinogen. /Nickel, :norganic cospounds/ [NIOSH/CDC. NIDSH
Recommendations for Occupational Safety and Health Standards Sept.
1986. (Suppiement to Morbidity and Mortality Weekly Report 35 No. 1S,
Sept. 26, 1986) 24S) +#CEER REVIEWED#

NIOSH RECOMMENDATIONS :
19 Hr TWA 15 up nickel/cu 8. /Nickel, inorganic csod/ (NIOSH/COC. NIOSH
Recomsengations for Occupational Safety and Health Stanoargs Sept.
1986. (Supplement %3 Mordidity and Mortality Weekly Report 35S No. S,
Sept. 26, 19Bb) 45) ++PEER REVIEWED#+

THRESHOLD LIMIT VALLES
Tise Weighted Rvg (TWR) | agscu n (Aserican Conference of Governsental
Industrial Hygienists. Thresnold Lisit Yalues and Biolegical Sxoosure
Indices for 1989-1999. Cincimnat:, CH: American Conference of
Governaental Industrial Hygienists, 198%. , . 211 #+QC REVIEVED+s

. THRESHOLD LINIT VALLES

Notice of Intenged Change (first notice appeared 1n 1989-98 editioni:
The ACEIH has l:stec cnemicais for wnich a iisit has oeen oroposed for
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the effect of <he cnemical. thus jeaving it unprotected ty the
~ecossenaed BEI. {1987-1988 adootion) /Lead/ [Reerican Conference of
Governmental Industrial Hygienists. Thresnold Lisit Values ano
Biologica! Exoosure Indices for 1989-1999. C.acinnati. OH: Aserican

Conference of Goverrsental Industrial Hygiemists, 1989. , ;. 53} #0C
REVIEWED#

THRESHOLD LIMIT VALUES

3E1 (Biological Exoosure Index): Lead in blgod {tising 1s not critical)
5 52 up/1%R al. The determinant 1is usually present in a significant
ast 1n diological specisens collected from sunjects wno have not been
occupationally exposed. Such background leveis are incl in the BEI
value. (1987-1988 adaption) /Lead/ (Rserican Conference of Governaental
Industrial Hygienists. Thresnold Lisit Values and Biological Exposure
Indices for 1989-1990. Cincinnati, OH: Raerican Conference of
Govermaental Industrial Hygienists, 1989, , p. 631 +#0C REVIEWED#+

THRESHOLD LIMIT VALUES

BEI (Biological Exposure Index): Lead in urine (timing 1s not critical)
1s 150 ug/g creatinine. The determinant is usually present 1n a
significant ast 1n biological specimens collected from subjects who
have not heen occupationally exposed. Such background levels are incl
in the BE! value. (19B7-1988 adoption) /Lead/ [(Aserican Conference of
Governsental Industrial Hygiemists. Threshold Lisit Values and
Bislogical Exposure Indices for 1989-1998. Cincinnati, CH: Aserican:
Conference of Governwental Industrial Hygiemists, 1989. , p. 631 #++QC
REVIEWED#+

THRESHOLD LIMIT VALUES

BEI {(Biological Exposure Index): linc protoporphyrir in blood after !
sonth exposure is 250 ug/18d sl erythrocytes or 189 ug/108 al blaoed.
The determinant is usually present in a significant ast in biological
specisens collected from subjects who have not been occupationally
exposed. Such background levels are incl in the BEI value. (1987-1988
adoption) /Lead/ (Raerican Conference of Governmental Industrial
Hygiemists. Threshold Lisit Values and Biological Exposure [ndices for
1989-199@. Cincinnati, OH: American Conference of Governmental
Industrial Hygiemists, 1989. , 5. 63) #+40C REVIEWED

OTHER OCCUPATIONAL 0
PERMISSIBLE LEVELS
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E OF SUBSTANCE LERD

CRS REGISTRY NUNBER 7439-92-1

MOLEQULAR FORMAA Pb ++PEER REVIEMED®e

BOILING POINT 1740 DEG C [The Merck Index. 12th ed. Rahmav, New
Jersev: Merek Co., inc., 1983, , ;. 776) #ePEER
REVIENED++

MELTING POINT 327.4 DE6 C (The Merck Index. 10th ed. Rahway, New
Jersey: Merck Co., Inc., 1983, , ;5. 776] ¢#PEER
REVIENED++

CORROSIVITY D

HAZARDS SUMMARY ND

RADIATION LIMITS RO ND

POTENTIAL

TOXIC HAZARD RATINS |

A) Evidence for carcinogenicity in husan (inadequate), 8} Evidence for ‘
carcinegenicity to animals ... setallic lead ... /has/ not Deen tested “
adequately. /Leao and lead cospounas/ (IRRC. Monographs on the ;
Evaluation of the Carcinooenic Risk of Chesicals to Man. Geneva: World !
Health Orgamization, International Agency for Researcn on Cancer,
1972-1985. (Multivoluse work). S7 220 (1987)) e+PEER REVIEWED#+

HUMAN TOXICITY VALUES ND
IMEDIATELY DANGEROUS 10  ND
LIFE OR HEARLTH

0SHA STANDRRDS

OSHA Permissible Exposure Limit: 5B ug/cu s, 8 hr Time-Weighted

fiverage. /Fuses and dust, as Pb/ [29 CFR 1910.182S (7/1/87)) *+PEER
REVIEWED %+

0SHA STANDARDS
Weets criteria for OSHA sedical records ruie. /Inorganic lead/ (29 CFR
1910.20 (7/1/87)) PEER REVIEWED®H

NIOSH RECOMMENDATIONS
NIOSH Recommended Exposure Lisit: (10Q ug/cu s Time-Weighted Average;
air level to be maintained so that worker blood lead resains less than

» or equal to 6@ ug/1e8 g. Recosaendations are based on exposures up to

18 hr. /Inorganic lead/ [NIDSH/CDC. NIOSH Recossendatiens for
Occupational Safety and Health Standards Sept. 1986. (Suppiesent to
Morbidity and Mortality Weekly Report 25 No. 15, Sept. 2¢, 1386) 21S)
HPEER REVIEWED#:

THRESHOLD LIMIT VALUES
Tine Weighted Avg (TWA) 2.15 sgrcu s (1986) /Lead inorganic dusts &
fuses, as Pb/ [(American Conference of Governsental Industrial |
Hygienists. Threshold Limit Values and Biological Exposure Indices for :
1989-1999. Cincinnati, OH: Raerican Conference of Governmental
Industrial Hygiemists, 1989, , p. 27) «#GC REVIENED#+

THRESHOLD LIMIT VALLES
Excursion Lizit Recosmendation: Excursions in worker exgosure levels
say exceed three tises the TLV-TWR for no more than a total of 28 min
during 2 work dav ano under ro circusstances should they exceed five
tises the TLV-TWR, proviced that the TLV-TWR is not exceeded. /Lead
inorganic custs & fuses, as Fb/ (Raerican Conference of Governsental
Industrial Hygienmists. Threshold Liait Values and Biclogical Exposure
Indices for 1989-199Q. Cincinnati, CH: Aserican Conference of
Governsental Industrial Hygienists, 1989, , p. 6] ##0C REVIEWED++

THRESHOLD LINIT VALLES

An 1centifiable populatian group sight have an 1ncr susceotibility o
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NAME OF SUBSTANCE CHROMILM

CAS REGISTRY MUMBER TAAG-47-3

MOLECULAR FORMULA Cr «PEER REVIENED®+

BOILING POINT 2642 DES C (The Merck Index. 13th ed. Pahway, New
Jersey: Merck Co., Inc., (983, , ;. 3173 #&GC
REVIEMED s

MELTING POINT 198 DE6 C {The Merck Index, :Bth ed. Rahway, New
Jersey: Merck Co., Inc., 1983. , p. 317) wC
REVIEWED#+

CORROSIVITY ND

HAZARDS SUYMARY ND

RADIATION LIMITS AND ND

POTENTIAL

TOXIC HAZARD RATING

Classification of carcinogenicity: [} evidence in husans: inadequate:
2) evidence 1n anisals: 1naoequate. Overail sussary evaluation of
carcinogenic risk to husans 1s group J: The chemical is not
classifiable as to 1ts carcinogenicity to nusans. /Fres table,
trivalent chromius capd/ (IRRC. Monograpns on the Evaluation of the
Carcinogenic Risk of Chesicals to Man. Geneva: wWorld Health
Organization, International Agency for Research on Cancer, 1972~198S.
(Multivoluse work), 57 68 (1987)) ++OEER REVIEWED

HUNAN TOXICITY VALLES ] .

IMEDIATELY DANGEROUS TO LIFE OR HEALTH
520 ag/cu » [NIOSH, Pocket Buide ta Chesical Hazards. 2nd Printing.
DHHS (NIOSH) Publ. No. 8S-114. Washington, D.C.: U.S. Dept. of Health
and Husan Services, NIOSH/Supt. of Docusents, GPO, February 1987.  p.
82) +(C REVIEWED+

0SHA STANDARDS
Neets criteria for OSHA sedical records rule. /Total chromus/ (29 CFR
1910,29 (7/1/88)) ++PEER REVIEMED#

OSHA STANDARDS
8 hr Tize-Weighted avg: ! mg/cu s /Chromus, aetal & insol salts (as
Cr)/ (29 CFR 1910.1003 (7/1/88)) ++PEER REVIEWED##

NIOSH RECOMMENDATICNS ND

THRESHOLD LIMIT VALLES
Tiae Weighted Avg (TWA) 0.5 sg/cu s (1981) (Reerican Conference of
Governsental Industrial Hys:emists, Threshold Lisit Values and
Biological Exposure Indices r:~ 1989-1990, Cincinnati, [H: fiserican

Conference of Governsental Industrial Hygienists, 1989. , p. 17] wC
REVIEWEDS

" THRESHOLD LINIT VALLES

Excursion Lizit Recosmendation: Excursions in worker exposure levels
sdy exceed three tiges the TLU~THA for no more than a total of 28 min
during a work day and under no circusstances snould they exceed five
tises the TLV-TWR, provided that the TLV-TWA is not exceeded. [Rserican
Conference of Governaental Industrial Hygienists. Thresheld Limt
Values and Biologicai Exposure Indices for 1989-1992. Cincinnati, OH:
Aaerican Conference of Governsental Industrial Hygiemists, 198%. , ;.

61 94GC REVIENEDs+ ‘
OTHER OCCUPRTIONA. D
PERNISSIBLE LEVELS

{HSDBI €5 8 /cf? Fage A-8
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10 the BEI vaiue. (1988-1989 agootion) /Cadsius/ (RAserican Conference
of Gavernmental Industrial Hygrenists. Thresnold Limit Values ang
Biological Exposure indices for 1989-1999. Cincinnati, GH: Rserican
Conference of Governsental Ingustrial Hygiemists, (989, . 5. b2 #+C
REVIEWED++

THRESHOLD LINIT VALLES

BEI (Biolegical Exoosure Index): Cadmius 1n blood (timing 1s not
critical) is 18 ug/l. The determinant is usually present 1n a
significant aat 1n biological soecimens collected fros supjects who
have not been occupationally exposed. Such bacxground levels are incl
in the BEI value. (1988-1989 adootion) /Cadmaus/ [Rserican Conference
of Governsental Industrial Hygiemists. Thresncid Lisit Values ana
Biological Exposure Indices for 1989-199@. Cincinnati, OH: Aserican
Conference of Governsental Industrial Hygiemists, 1989. , p. 621 ++QC
REVIEWED++

OTHER OCCUPRTIONAL (W]
PERMISSIBLE LEVELS

{HSDB) SS 3 /ef?
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o Chesical Mazargs. 224 Printing, DHHS (NIOSH) Publ. No. 85-1l4,
wasmington, [.C.: U.S. Dept. of Health and Husan Services, NIOSH/Suot.
af Docusents, GFO. Feoruary 1987, . ;. 68) ##PEER REVIEWED®

0SHA STANDRRDS
Meets criteria for OSHA seoical recoros r:ie. /Cadsius dust ano cadsius
fuse/ {23 CFR 1918.E8 (7/1/87)] +PEER REVIEWED®

OSHA STANDRRDS
8-hr Tise-Weighteo avg: 9.1 sg/cu a: acceotable ceiling concentration

2.3 sgrcu o /Cadsius fuse/ (29 CFR 1919.1900 (7/1/87)) e+PEER
REVIEWED#+
0SHA STRNDARDS

8=hr Time-Weighted avg: Q.2 sg/cu s: acceptable ceiling concentration

8.5 sg/cu 8 /Cadmius oust/ [29 CFR 1919.1800 (7/1/87)] #40EER
REVIEWED++

NIOSH RECOMMENDATIONS

NIOSH recomaends that the substance be treated as a potential husan
carcinogen. /Cadsius oust and cadmius fuse/ [NIOSH/CDC. NIQSH
Recosaencations for Occupational Safety and Health Stanaards Sept.
1986. (Suppiesent to Morbidity and Mortality Weekly Report 35 No. S,
Sept. 26, 1986) 7S) ++PEER REVIEWEDs+

THRESHOLD LINMIT VALLES
Tise Weighted Avg (TWR) 8,85 sgscu o /Caderus dusts b saits. as Cd/
(Rserican Conference of Govermaental Industrial Hygiemists. Threshold
Linit Values and Biological Exposure Indices for :989-1990. Cincinnati,
(H: Aserican Conference of Govermaental Industrial Hygienmists. 1989. ,
p. 141 3QC REVIEWED®+

THRESHOLD LIMIT VALUES
Excursion Lisit Recossendation: Excursions in worker exposure levels
say exceed three times the TLV-TWR for no more than a total of 28 min
during a work day and under no circusstances should they exceed five
tines the TLV-THR, provided that the TLY-TWA is not exceeded. /Cadsius
dusts & salts, as Cd/ (Reerican Conference of Governsmental Industrial
Hygienists. Threshold Lisit Values and Biological Exposure Indices for
1989-1999. Cincinnati, OH: Aserican Conference of Governsental
Industrial Hygiemists, 1989, , p. 6) ++(C "EVIENED®+

THRESHOLD LINMIT VALLES
Notice of Intended Change (first notice appeared in {987-88 edition):
The ACGIN has listed cnemicals for wnich a lisit has been proposed for
the first tise, or for which 3 change 1n the "Adopted” listing has been
proposed. The proposed limits should be considered trial limits that
will resain 1n the listing for a peried of at least two years. If,
after two years no evidence comes ta light that questions the
appropriateness of the vaiues herein, the values will be reconsidered
for the *Rdopted® list. Tise Weighted fvg (TWA) Q.81 ag/cu o /Cadeius &
coapounds, as Cd/ {Rserican Conference of Governsental Industrial
Hygienists, Threshold Lismit Values and Biological Exposure Indices for
1989-1990. Cincinnati, (H: Aserican Conference of Governsental
Industrial Hygienists, 1968%. , p. ) +QC REVIERED®

THRESHOLD LIMIT VALUES i
Notice of Intenged Change (first notice appeares i1n {987-88 eoition!:
A2, A2= Suspected husan carcinogen. /Cadmtus & cospounas, as Cd/
(Raerican Conference of Governsental Industrial Hygiemists. Thresholo
Listt Values and Biological Exposure Indices for 1989-199Q. Cincinnata,
QH: Aeerican Conference of Govermsental Industrial Hygiemists, 1989, ,
p. 441 H(C REVIEMEDS+

THRESHOLD LINIT VALLES
3EI (Bislogical Exposure index): Cadsius :n urine (tissng 1s not
eritical) 1s 10 ug/g creatinine, The detersinant 1s usually present in
a significant ast 1n biological soecisens collected fros subjects who
nave not deen occupationallv ex~osez. Such pacugroung leveis are inci
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NAE CF SUBSTRNCE CADNIUN
CAS RESISTRY NUMBER 76A8-43-9
S0ILING POINT 765 DEG C IThe Merck Index. 13th ed, Rahwav, New
Jersey: Merck Co.. inc.., 1983. ., ;. 223) HPEER
REVIEWED ¢+
MELTING POINT 321 DEG C [The merck [ngex. 12th ea. Rahway, New
' Jersev: merck Co., inc., 1983, , ;. 23] ++PEER
REVIENED++
CORROSIVITY

Highly corrosion resistant (Sittig, M. Handbook of
Toxic And Mazargous (hesicais. Park Ridge, NJ:
Noyes Data Corporation, 1981, , p. 119) ##PEER
REVIEMED++
HAZARDS SUMNMARY
The sa)or hazards encocuntered in the use and handling of cadsius stes
from 1ts toxicologic properties. Toxic prisarily by inhalatien ang
1ngestion, exposure to caomus (salts, dust, or fuses) say occur fros
the sseiting and refining of ore, and from its use 1n setal plating ano
coating, produyction of batteries, synthesis and use of
cadmius-containing pigaents, soldering, ano in plastics, ceramic
glazes, alloys, ana asalgams. Effects fros exposure say include
headache, nausea, shortness of breath, chest pain, weakness, fever,
kidney dasage, liver dasmage, chronic bronchitis, esphysesa, and
pulsonary edesa (possibly resulting in death), NIOSH has recossended
that cadeius (dust and fumes) be treated as a potential human
carcinogen. Further, the ACGIH has placed cadsius on its 1987-88 TLV
‘ Notice of Intended Change List as a suspected husan carcinogen. The
OSHA PEL for cadmius fuse is 9.1 sg/cu 8, and for cadsius dust is @.2
8q Cd/cu s, Neither odor, nor irritation potential serves as an
adequate warming of over—exposure. Processes and operations which may
release cadeius fuses or dust should be enclosed and fitted with
exhaust ventilation 1f practicable. Workers should wear a high
efficiency particulate filter respirator or self-contained breathing
apparatus in activities wnere over—exposyre is possible. Protective
clothing and gloves also should be worm, and these snould be resoveo
before leaving work. i contact should cccur, 1ssediately wasn
contasinated skin with large asounts of water. Do not eat, smoke, or
drink in work areas. (admius gdust or powder is a soderate firehazard
when exposed to heat (autoigmition temperature: 250 deg C) or flase, or
by cheaical reaction with oxidizing agents, aetals, hydrogen azide,
zing, selenius, or tellurius. Wear a self-contained breathing apparatus
when fighting such fires. Cadsiua should be stored in closed
containers, away from sources of physical damage. Consult the
requiatory requaresents of the U.S. Departsent of Transportation before
shipping cadsius, and with environsental regulatory agencies before
ispienenting land disposal of cadmius wastes. +PEER REVIEWED##

ODOR THRESHOLD ND
SKIN, EYE AND RESPIRATORY ND
IRRITATIONS
RADIATION LINITS AND ND
POTENTIAL
TOXIC HAZARD RATING ND
HUMAN TOXICITY VALLES ND
‘ IMEDIATELY DANSERDUS TO LIFE OR HEALTH
NIOSH has recossenced that caosiua dust (as Cd) be treated as a

ootential husan carcinogen. /Cadsaus gust tas Cd)/ (NIOSH. Pocuet Guide
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Switzeriang, €.2 sg/cu ¢ Sweaen 9.05 agscu 85 and [taly .25 ag/cu .

‘Arsenic 320 soi capas (Aserican Conference of Governsental lngustriai
Mvglen1sts. Uocusentation cf tne Thresnoid Lislt Vaiues ana Bioieoicai
Ixoosure ingices. Iin ec. C.ncinnati, sH: Aserican Lonrerence of
Sovernwental lngustrial Hvgienists, 1986, . o. 371 ¢#PEER REVIEWEDw#

HSDB] ¢SS & /cf?
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- HSDB
NAE - RRSENIC

{HSDB) 35 & /cf?
USER:
DRT NAME [NDENTED COMPRESSZD CONTINUQUS CHEMINFOPRT INDENTED COMPRESSED CONTINUOUS CHEMINFO

. - HSDB

MOLECULAR FORMULA As ++PEER REVIEMED#¢

BOILING POINT ND

MELTING POINT 817 DEG C 3 28 ATM [Weast. R.C. (ea.) Hanoboow of
Chemistry and Phvsics. 68th ea. Boca Raten,
Florida: C3C Press inc., !987-1988. B-73] +#PEER
REVIEWED®+

CORROSIVITY ND

HAZARDS SUMMARY D

RADIATION LIMITS AND ND

POTENTIAL

TOXIC HRZARD RATING ND

HUMAN TOXICITY VALLES ND

IMEDIATELY DANGERDUS TO LIFE OR HEALTH
NIOSH has recossenced that arsenic be treated as a ootential human
carcinogen. (NIOSH. Focket Guide to Chemical Hazargs. 2nd Printing.

‘ DHHS (NIOSH) Publ. No. 85-114. Washington, D.C.: U.S. Dept. of Heaith

and Husan Services, NIOSH/Supt. of Documents, GPO, February 1987. , 5.
SA) *#DEER REVIEWED#+

(OSHA STANDRRDS
8-hr Tise-Weighted avg: S ug/cu a. /Inorgamic arsemc/ (29 CFR
1910.1018 (7/1/87)]1 #+PEER REVIEWEDH

NIOSH RECOMMENDATIONS
NIDOSH recomsenas that the sutstance De treated as a ootential husan
carcinooen with a 15 sinute TWR: 2 ug As/cu a. /lInorganic arsemc/
{NIOSH/CDC. NIDSH Recossenpations for Uccupatsional Safetv ang Heaitn
Stangaros Seot. 1986. {(Suppiesent to Morpidity ana Mortaiity Weexiy
Report 35 No. 1S5, Seot. 5. 19B6) S5 HPEER FEVIEWED®+

THRESHOLD LIMIT VALUES
Time Weignted Avg (TWR) 8.2 agscu s (1983) (Reerican Conference of
Governsental Industrial Hyoiemists. Thresheld Lisit Values and
Biological Exposure Indices for 1989-1998. Cincannati, CH: Aserican
Conference of Governsental Industrial Hygienmists. 1989, , 5. 121 #:GC
REVIEWED++

THRESHOLD LIMIT VALUES
Excursion Limit Recommencation: Excursions 1n worker exposure leveis
say exceeg three times the TLV-TWA for no sore than a total of 33 min
during a work 03y ang under no circusstances shouid thev exceed five
tises the TLV-TWA, orovigea that the TLV-TWR 1s not exceeged. (Reerican
Conference of Governsental Ingustrial Hygiemists. Thresnold Limit
values ana Biologicai Exoosure indices for 1989-1990. Cincinnati, OH:
Aeerican Conference of Governamental Industrial Hvoienists, 1989, , :.

6] #20C REVIEWEDw+
‘ OTHER OCCLPATIONAL PERNISSIBLE LEVELS

.+« The following countries had acooted the ... 7LV of 2.5 so/cu a:
Austria. Belotus, Finiang, Japan. ano Holland. Czecnostavakia., East
Sersanv, mungarv ano Polana ... USSR ... 3.3 soscu s Romania ano
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AMERICIUM

(NOTE: NO INFORMATION WAS AVAILABLE ON AMERICIUM THROUGH THE
HAZARDOUS SUBSTANCES DATA BASE. SINCE AMERICIUM IS A DECAY
PRODUCT OF PLUTONIUM, AND ALSO AN ALPHA EMITTER, THE HAZARDS ARE
DEEMED TO BE SIMILAR FOR THIS PROJECT. REFER TO THE CHEMICAL
PROFILE FOR PLUTONIUM.)
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APPENDIX A

HEALTH HAZARDS OF PRIMARY CONTAMINANTS:
METALS:

Americium
Arsenic
Cadmium
Chromium
Lead
Nickel
Plutonium
Silver
Uranium

ORGANICS:

2-Butanone (Methyl Ethyl Ketone)
Tetrachloroethylene (Tetrachloroethene)

INORGANICS:

Hydrogen Cyanide (for Total Cyanides)
Hydrogen Sulfide

NOTES FOR APPENDIX A:

ACGIH = American Conference of Government Industrial Hygienists
mg/cu m = Milligrams per cubic meter

ND = No Data

NIOSH = National Institute for Occupational Safety and Health
OSHA = Occupational Safety and Health Administration

TLV = ACGIH Threshold Limit Value for Occupational Exposure

The information presented in the following chemical profiles is
applicable for relatively pure and concentrated quantities of the
subject chemicals. The health hazards from exposure to low
concentrations of mixtures of these chemicals is not well
documented, and scientifically unknown. However, due to the trace
concentrations in ppm levels of the chemicals in the solar ponds
and sludge, the actual health risk is believed to be substantially
less than the information presented herein. This has been
discussed in Section 3.2.2 which covers the hazard assessment for
the hazardous substance concentration, forms present, and working
conditions anticipated for this remediation project.
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SECTION 15.0 LABORATORY
HEALTH & SAFETY PLAN

HNUS will establish an on-site laboratory to support the Solar
Ponds processing. The laboratory will be located in the Permacon
in Tent No. 5 on the 750 Pad. Laboratory operations are described
in Solar Ponds Project Deliverable Document No. 316, On-Site
Laboratory SOP.

Health & safety procedures for the laboratory will be generally
conducted in accordance with the Chemical Hygiene Plan for
Halliburton NUS Environmental Corporation laboratory Services Group
(LSG) , dated November 8, 1991. The Chemical Hygiene Plan (CHP)
will be integrated with the Health & Safety Plan (HASP) as follows:

. The HNUS-LSG on-site Group Leader per CHP 1.2.4 is Frank B.
Stencer.

° The LSG on-site laboratory Receiving Clerk per CHP 13.2.2 is
Dave Elkin.

° The HNUS Chemical Hygiene Officer is Robert Lynch (available
through 412/747-2506).

° Training records for the LSG on-site laboratory personnel

referenced in CHP 9.4 are available through the HNUS Site
Health & Safety Supervisor.

L Emergency response procedures described in the CHP Section
5.2.3 and 8.3 are supplemented with HASP Section 13.0 with
regard to reporting of emergencies, and notification of

spills.

. Material Safety Data Sheets for hazardous materials use in the
LSG on-site laboratory will be maintained in the laboratory.

J A copy of the HASP will be maintained in the laboratory.

° Waste disposal procedures per CHP 10.0 and 13.3.2 for the Lsg
on-site laboratory will be conducted as directed by EG&G.

° The CHP Appendix I describing the LIMS Chemical Inventory is
not applicable for the LSG on-site laboratory.

U Personal Protective Equipment (PPE) referenced in CHP 6.1,

6.2, and 6.3.1.1 through 6.3.1.3 for the LSG on-site
laboratory personnel will be determined per HASP procedures,
and PPE will be supplied by EG&G.

e = The CHP 8.4 and CHP Appendix D regarding records of accidents
is supplemented by HASP 13.10.
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S8ECTION 14.0 RCRA PERMITS

14.1 OVERVIEW

As a hazardous waste treatment and storage facility site,
operations fall under the regulatory requirements of EPA's Resource
Conservation and Recovery Act and the State of Colorado's hazardous
materials regulations. As operations and activities change at the
site, this Health and Safety plan will be revised as necessary.

The facility is currently in an interim permitting status in
accordance with EPA regulations (40 CFR, Part 265) and Colorado
Hazardous Waste Regulations (6CCR 1007-3, Part 265). As operations
or site conditions change, the permit limitations or operating
standards may need to be amended by EG&G. There is no intention to
permit this treatment unit under the facility Part B permit.
Interim Status for this unit will terminate in November 1992.
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(TEM DESCRIPTIONS

EMPELOYEE INJURYVALLNESS INFORMATION -

Shift: Time of day shift DegIne. Use 24-hour CIOCK NOIRLION. (See tme of accioent.) ‘
Status: F - Regutar tutt tme: P - Reguiar pent tme: T - Temporary: N - Non-empwoyes: C - Comtracior. :
Nsture of iyuryfiliness. TyDe of DhysICES ipury Of HNESS INCUTTEd, .9.. CUL. DU, DIULSe, (TRCIUTS. SOrAIN. BtC.

Body parys) affecisd: Parn of the MUEC KEEON's body Girectly BNECING by INUry OF Hiness. ... oYe, ear. DACK. wnet. knee. e

ACCIDENT DESCRIPTION

Tiume of Accoent:
itsed on 24-hour clock. 6.g.. 1:00 a.m. — 01:00, 1:50 p.m. — 13:50, nmam - 23:30.
ACCi00ne LOCRIION:

identity eaact buliding, Producton unit. e.g., 158177, mmumm“mmmmm For sxampie, Section 7. Blag.12,
F mae fiker press.

ACCIOent se0uUSnoe:

Brisfty 0SSCNDE, I YOUT OWN WOIGS how the 8cCident RADPeNed, INCIUGING Svents that i9d 10 the ACCISENt. INCIUOS IN YOUr CEECHIDLON e SCCIOEN
YDS 8N acCIOeNt SQeNCy, SXRMPISS Of wiuch foliow:
Accioent type:

Event wiuch girectly resuited in injury. 6.9.. SITUCK SgAINS!: Struck by: tall iom elevation: tall On SAME IWVe!: CAUGNE I, UNOeL. Or Detwesn: rULDed

Of EDIA0SM: DOCHY NSACLUON. OVENEXIITION; CONACT WIth SIBCING CUTTENL: INMEENELUIG EXIMSE; FACHNONS, CAUSHCE. IOKIC ANG NOIOUS SUDSIANCES.
AcCdent agency.

Oyect. SUDSANCS. Of DAN Of PreMEBes N which the RAIRN CONCINON XS] BNA/OY IMUTY OCCUITEd, 6.0.. DOWEY. reactor. Chemucal, Crane, etc.

ACCIDENT ANALYSIS

AcCioent Causss.

Soechcay wentily SMDIOYSS. SUDSMIOTY, SCUIDMENIAl, SNG SIVITONMENLE) INSUTHCIBNCISS OF NAZEISS WINCH MAY NAVE CONNBUIS 10 the aCCI08N.
Try 10 use the QUIOSKNES DSIOW as & felerencs.

Empioyee Contriduting Fectors:
¢ Physical Limitation — mmmmwnmmmmmmmmonmmm

Mnmmmu%—?w-ammmm "85t CEVICSS NOU USSC.” “"WOrNINg with enerpLzed

SOUIDMEN..” * IMEoper Method,” “TRiUre 10 OULIIN A1 WOMK DETTML.® OIC.. if 8 WITIION Procecure Eums.
Feliure 10 Follow Oru! instructions.

Feliue o Use Perscnal Promctive Equipment.

Operating Without Authortty.

Taking an Unsafe Position — INCIL0eS IMProper use of Nanad of DOdy PAMS. USING NANGS INSISAA Of tDOIS.
Unssate Spesd, Hasts, Short Gt — inciudes runnmg.

improper Use of Tool. Equipment. Matertal.

Use of incormect Tool, Equipment, Material.

tmproper Manual Metertal Hamilling - InCiuces unsale ifting and carying, Backing, Piing, PISCING, CDBMNG, MuoNg, loacng, spilling, overflling.
Supervisory Contributing Fectors:

incorrectincompiete Proocsdures. instructions.

Rules, Procsdures. Work Methods not Enforced.

inscequate Training of Employee(s). -

Proper Toota, Coutpment Rot Misded.

Osticient Storage/iistenal Handling Practices — INnCiudes slippery HI00rs and walkways.

Too Much Rush on Job.

Equipment/Materisis Contridbuting Fectors:

Oetactive Equipment. Tool, Materisl.

Inscequate DeSIgLEYOU! — INCIUOED NAOSQUALS NSITUMENTE. INSUTHCIBNUCONGESINE WOrK SDACS. Of SOSCINCANION Of IMDIODS! MAISNAlS.
insdequate FEDAICSUOIVINSIALUSUON — INCILOES INSIALSNION Of IMEODS! Of INSOSQUAIE MAIENAIS Of CONSITUCUON. |MPIODefy INSNSO surtaces
(sharp. rough),
Ermnronment Contributing Fectors:

* HorsepiayDistraction by Co-Wortee,

« Error by Co-Worter.

o Unaate Equipment/iisteriala/Action of Third Perty.

¢ Upset Conaitions — Fire. Explomon. Spill. eic. — includes uNCOMTONED MESCTIONS. DIEVIOUSIV UNRNOWN CrEeMICA! reactons. and vonw‘

|
i
|
|

SUDRANCES Dresent.
* Exposure to Chemcal/Pweical/Biologicsl AQents — INCIUGING NOS.
o Weather — Rsin. SNOW. ICe. Wingd, stt. — INCILOES NEIUTA) CIBASNS.

Figure 13-1 (cont'd)
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ﬂHALLIBURTON NUS

% Environmental

Corporation

FAX TO: 713-561-8138

PHONE: 1-800-364-1556 or 713-561-1556
FIRST REPORT OF ACCIDENT
. TO SE ALLED OU'I’ SY BDUSTRIAL HYGENE AND SAFETY DEPARTMENT:
Please print all information b
Project Locstion Case No [ ] No irwary [ ) Frst Ad [ ) Damege or Loes
CSMHA Lag Grwry:
{ | Recordable { ) Lowt Workdey {] Lost Time
Name (Last, Firet, M.L)
Social Security No. Age Sex
Dept or Employer Shift* Status’ HNUS Employ Exp
Service (Yre.)
(Yre.)
Reguiar Ocoupastion Oocupsation when injured or B Oocoupstion Experience
(Yru.)
Neture of Injury/liness’ l Body Part(s) Attected’
Hospital Doctor { ) Retum { ] Restricted { ) Off Work
Telsphone No. Telsphone No. Davs Oave
ACCIDENT DESCRIPTION
Dsts Reporwed Dsts of Time * Aoccident Locstion Witness
Accident & Unit
Job Being Done: Frequency: Last Time:
Accident Sequence
Property Damage or Product Loss (It Yes. Explain) {1 No {]1Yes !

l Estimated Property Loss ]

ACCIDENT ANALYSIS/CAUSAL FACTORS'

Emoployee/Supervisory Contributing Fectors

Job or Equi C

Environment Contributing Fectors

Was the Job Coversd by s Written

Satety Procedure or a Activity Hexerd
Analysis?

(1Yes

Was the Procedure or AHA Foll d?

{1 No []Yes [ Ne

Was the injured instructed in This
Procedure/AHA?

Should the Procedure/AHA Be
Wriktsn/Revised ?

{1Yes (1 No []Yes [1No

Supervieor Action to Prevent Similar Aocident (Nots A.T. for Actions Already Teken)

l Supervisor's Signsture & Dats

Further Action ot Project Manager or On-5its Supervisor and/or Follow-up Required

I :FOR PROJECT WORK: =~ =%

mowuusunwuwann-u.ﬁnamw”“'
__

Project. Manager’s Signaturs & Dete -
-

* Ses reverse side for Descriptions end Guidelines

HNUS FORM REVISION

Figure 13-1
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13.10

ACCIDENT AND FIRST AID CASE REPORTING

Halliburton NUS Environmental Corporation recent.iy
implemented a new form for reporting accident and first
aid cases. This form will be used to record any and all
accidents and injuries. The forms will be forwarded to
the Houston office of HNUS which serves as a data
collection and distribution point.
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‘ TABLE 13-2

HNUS8 EMERGENCY CONTACTS AND TELEPHONE NUMBERS

Local Medical On-Site 966-2911

Emergency

Fire Department On-Site Extension 2911

Security Security Extension 2911

HNUS Deputy On-Site John Schmidt 303-466-3573 (Office

Project Manager — (Home)

HNUS Operations & Jim DePriest 303-466-3573 (Office)

Maintenance _ (Home)

Supervisor

HNUS Health & Safety Ron Hill 303-466-3573 (Office)

(Denver)

B o)

. HNUS Corporate Health | Tom Samson 713-561-1556 (Office)

& Safety (Houston) I ore)
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TABLE 13-1

BEG&G LINE OF RESPONSIBILITY FOR SEP SITE

Project Manager Don 966-6456
Ferrier
Operations Manager | Joe 966-6129 3562
Roberts
Deputy Operations Steve 966-4433 0384
Manager Dewitt
8ite Operations Dean - 1369
supervisor Pierson
shift Manager Charles 966-5755 4001
Turner
Health & Safety Pat 966-4831 3307
Area Administrator | Stephens .
Off-8hift Health & - 966-4869 9290
safety Area
Administrator
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. 13.9 EMERGENCY TELEPHONE NUMBERS

Telephone numbers of other departments and personnel

needed in the event of an emergency

* INDUSTRIAL HYGIENE . . .
RCRA/CERCLA . « « « o « o«
RESPONSE & REPORTING . .

SBECURITY . . . ¢ ¢ ¢ o &

» ¥ *

RADIOLOGICAL ENGINEERING/
RADIOLOGICAL OPERATIONS

RADIATION PROTECTION AREA MANAGEMENT

are

listed below:

b { DAY: Richard Norton Phone 4075 . . . . o .

* OFF-8HIFT RADIATION PROTECTION

) § AREA MANAGEMENT SHIFT SUPPORT Phone 4869
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that may be

Pager

Pager

2780

5251

7274

2444

2842

0971

9290
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Floor Dry from the Pad. The collected material will be placed back
into the processing units for stabilizat:o-n. Based on existing
monitoring and analytical data, all spilled material is expected to
be low-level radioactive waste.

13.6 POST-EMERGENCY RESPONSE EQUIPMENT MAINTENANCE

Equipment will be decontaminated by wiping with a soap solution.
Rags used for decontamination will be disposed of as low-level
radioactive waste if they cannot be put into the process stream for
stabilization. Equipment will not be released until the monitorigg
indicates that contaminant levels are less than 20 dpm/100 cm.
Operations on the pad that are in the vicinity of the spill, or

that could potentially be effected by a contaminant release will be
shut down.

13.7 EMERGENCY EQUIPMENT LOCATION

Spill respcrtse equipment will be stored On-site in a portable
container. ‘The container is 2' x 4' x 7' and is moved where it is
needed by a forklift. The spill response kit for the SEP site is
located in the Building 788 maintenance office. The response kit
contains a generator, a wet/dry vacuum, disposable towels, KW
solution and personal protective equipment.

13.8 EVACUATION PLAN

Personnel and visitors at the site will evacuate the pad if any of
the following occur:

° If instructed by the Life Support/Plant Warning (LS/PW) Public
Address System

° If instructed by site supervisor

o High winds per 3.4.4.

The assembly point for the site will be relayed to personnel during
training. After an evacuation, the supervisor is required to

verify that all employees under their supervision are accounted
for.
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area. Additionally, HAZMAT should be notified if
potential safety or health hazards (i.e. fire, explosion,
or chemical exposure) exist. If the hazards associated
with cleaning up the quantity of material is not known,
or the connect PPE selection is not known then HAZMAT
should be called. Examples of situations that may
require HAZMAT response include:

L Propane leak
° Propane fire/explosion
° Forklift battery acid spill

13.4 RESPONSE AND CONTROL PROCEDURES
FIRES AND EXPLOSIONS -- CALL 2911

Propane is used to heat the tent structures on the pads. Due to
the nature of propane, the possibility of a fire exits, although it
is extremely unlikely. In the event of a propane leak or fire,
personnel will immediately evacuate the site, the tent and the Pad.
Notify the Fire Department by calling extension 2911. Site
personnel will not attempt to assist in abating the hazard. The
emergency Wwill be handled by the Fire Department and their
designees.

No other highly flammable materials are known to be used or stored
at the site. Fire extinguishers are available for use on small,
controllable fires. Notify the Fire Department in the event of a
fire, no matter how minor.

13.5 STORAGE AND TREATMENT OF RELEASED HAZARDOUS AND RADIOACTIVE
MIXED WASTE

REPORT TO EG&G EMERGENCY COORDINATOR AT EXTENSION 2911 all spills
greater than one pint or one pound of a hazardous substance or
greater than 15 ft" of stabilized Pondsludge. The EG&G Emergency
Coordinator will dispatch the HAZMAT Response Vehicle and any other
support personnel necessary.

For spills that can be handled by site personnel, spilled liquid

will be absorbed with "Floor Dry" or similar absorbent materials.
A HEPA-filtered wet/dry vacuum will be used to remove the spill and
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his/her discretion, the EC may activate the Emergency Operation
Center (EOC) and notify departments that have an advisory role in
the situation. The EC will determine if additional help from off-
site agencies (police, hospitals, etc.) is required.

The EC will then notify the following groups when appropriate:

RADIOLOGICAL ENGINEERING INDUSTRIAL HYGIENE
INDUSTRIAL SAFETY WASTE OPERATIONS
WASTE PROGRAMS TRAFFIC

EVENT NOTIFICATIONS OFFICE H&8 OPERATIONS

Radiological Engineering and Industrial Hygiene will assess any
hazards associated with the release of spilled product. Waste
Operations will contain and clean up spills. Waste Programs will
evaluate the incident for RCRA/CERCLA reporting requirements.
Notification must also be made to Response and Reporting at
extension 7264.

S8EE TABLE 13-1 FOR THE LINE OF RESPONSIBILITY FOR EG&G PERSONNEL
AND THEIR TELEPHONE NUMBERS. TABLE 13-2 LISTS HNU8 CONTACTS.

13.3 SPECIFIC SITE HAZARDS

Incidental releases of hazardous substances can be performed with
minimal risk to personnel if correct procedures are followed.
Responses to incidental releases of hazardous substances where the
substance can be absorbed, neutralized or otherwise controlled at
the time of release can be performed by employees in the immediate
release area, if the responders are familiar with the potential
safety and health hazards associated with the spill clean-up, and

the appropriate precautions and personnel protective equipment is
used.

An example of incidental releases/spills that can be handled by
site process personnel include:

® Pondsludge or SEP material spills

° Spills of other hazardous substances where the responders
: are. familiar with the hazards (and PPE selection)

associated with cleaning up the quantity of material
spilled.

The HAZMAT team should be notified at extension 2911 if
the spill or release of the hazardous substance can not
be absorbed, neutralized or otherwise controlled at the’
time of release by employees in the immediate release
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Call 2911 for emergency assistance for life-threatening emergencies
to access the:

* Emergency Coordinator (Shift Superintendent)
L § Plant Protection Central Alarm Station

* Fire Department Dispatch Center

b Occupational Health Department

Provide as much detail about the emergency as possible. A decision
to dispatch any or all of the following equipment will be made on
the information provided:

Fire Engine/Equipment

* Ambulance

* Hazmat Response Vehicle

Provide the following information, upon request, to the qualified
Emergency Dispatcher:

) Your name
¢ Building number
* Exact location of the emergency

(Pad #, nearest trailer, etc.)
Nature of the emergency

Condition of patient if applicable
(breathing, consciousness, bleeding, etc.)

Special hazards in the area
Any other information requested

If no details are given, emergency response personnel will respond
automatically.

The Emergency Coordinator (EC) will immediately respond to all
emergency alerts and alarms. The Plant Protection Central Alarm
Station will activate the Building Emergency Support Team (BEST) by
the Life Support/Plant Warning (LS/PW) Public Address System. At
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S8ECTION 13.0 EMERGENCY RESPONSE

13.1 PURPOSE

The purpose of the Emergency Response Plan is to have a detailed
pre-determined strategy for handling emergency incidents and
potential problems. This pre-emergency planning will aid in
immediate response and abatement of problems and will likely reduce
the severity and impact of the situation. The plan is designed to
protect site personnel from potential hazards created by an
emergency situation. 1In addition to safeguarding site personnel,
the plan is designed to protect plant personnel and the public from
contaminants that could potentially move off site, protect property
adjacent to the process site from potential hazards on the pad, and

prevent equipment 1loss as a result of fires, explosions or
contamination.

It is critical that key personnel are informed immediately of
emergency situations so that response efforts can be carried out
effectively. Success will depend on the efforts of appropriate
personnel and the input they can provide as result of training and
experience. Teamwork is crucial for abating hazards and minimizing

damage. Emergency assistance should always be requested when it is .
unclear whether there is a need for support personnel. This
section details procedures to be followed during an emergency.

13.2 NOTIFICATION

LIFE THREATENING EMERGENCIES - CALL EXTENSION 2911
NON-LIFE THREATENING EMERGENCIES - CALL EXTENSION 2914

Notification requirements for emergency situations on the site,
depend on the nature of the perceived emergency (e.g. spill,
injury, illness or fire) and the extent to which the damage and/or
injuries have progressed. Upon delivery of a release of materials
or other non-life-threatening emergency situation, immediately
notify the On-site supervisor at extension 6055 and the H&S Area
Engineer at extension 7571. The . supervisor will evaluate the
situation and notify appropriate personnel. If the supervisor is
not available, or the situation is life-threatening, notify RFP
emergency response personnel as described below.
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TABLE 12-1
EVALUATION PROCEDURES BY EG&G DEPARTMENT

1992

Y PRODUCTS: OR:TECHNOLOGIES: .

. DEPARTMENT:" .. ...

Chemical Protection
Clothing & Respiratory Protection

INDUSTRIAL HYGIENE

Protection Equipment used to protect
against falls, impacts, explosions &
related safety concerns

INDUSTRIAL SAFETY, ENGINEERING

Radiation Safety Protective
Equipment

RADIOLOGICAL ENGINEERING

Chemical Exposure Monitoring

INDUSTRIAL HYGIENE

Radiation Exposure Monitoring

RADIOLOGICAL ENGINEERING

Fugitive Particulate & Vapor
Emission Controls Engineering

INDUSTRIAL HYGIENE,
ENGINEERING

RADIOLOGICAL

Chemical or Radiological product
spill containment, neutralization,
stabilization, evaporation and
storage

RADIOLOGICAL ENGINEERING,
ENGINEERING

Material Handling

INDUSTRIAL SAFETY, ENGINEERING
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